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r EDITOR 


IAL I 


PCW is acutely aware of the need for consumer 
protection in the microcomputer business. We try 
to advise and guide prospective buyers, often 
through the ‘Interrupt’ feature. Now we are deligh- 
ted to report that the suppliers themselves have 
decided that the time has come for more positive 
action. To this end a Computer Retailers Associa- 
tion has been formed. At the time of going to 
press, 41 retailers have agreed to join the associa- 
tion and to abide by its strict code of conduct. This 


code is designed to protect the consumer and we 
think that it is in every readers interest to study the 
draft. In order that you may do this we publish it in 
full as part of the article ‘Straight Dealing’ on page 
42 of this issue of PCW. Should you have any 
comments to make then write to PCW, marking 
your envelope CRA. As the code is still in draft 
form, this is your opportunity to influence the final 
product. PCW will pass all correspondence on this 
matter to the executive committee of the CRA. 
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Personal Computer World 
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for their kind donation of 
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EDITORIAL 



Blunders lives! Well, none of us can be 
perfect in an imperfect world. . . perhaps 
it’s all part of the fun. But, that said, 
the staff of PCW actually does spend a 
great deal of time checking — even triple 
checking — contributions, be they 
letters, programs or features. 

As the magazine grows in maturity — 
and complexity — so, inevitably, it’s a 
system that occasionally fails. In order 
to minimise these failures, PCW now 
intends to establish a team of referees 



The check's in the post! 

willing to validate contributions; a fee 
will be paid according to the amount of 
effort involved in checking each particu- 
lar work. 

If you feel you might be able to help 
in some way, drop us a line, marking the 
envelope “referee”. And please don’t 
automatically accept that “there must 
be others better than me”. In this parti- 
cular game, accuracy, consistency and 
reliability are just as important as depth 
of knowledge. 



Should your interests lie in programs, 
we’ll need details of your machine con- 
figuration and relevant software. If it’s 
hardware that turns you on, then we’d 
welcome word on your areas of interest 
and experience. 

All of us here feel that, once imple- 
mented, a referee system will greatly 
assist the continued evolvement of Per- 
sonal Computer World as Europe’s 
premier journal of microcomputing. 
Volunteers. . . one step forward please! 
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EDITORIAL 



1 



First the good news, and then — the 
good news! PCW is not normally a maga- 
zine to toot its own trumpet, but then 
this month has been the occasion of two 
quite significant events. 

Almost immediately after the present 
editorial team took over (with the Sep- 
tember 1979 edition) a distinctly 
unhealthy downward circulation trend 
was first stabilised, then reversed; since 
that time our level of readership has 
been steadily rising — that is, until last 
month. Word arrived from our distri- 
butor that he would like us to increase 
the number of copies printed by nearly 
70% — immediately! — a move almost 
unprecedented in the annals of specialist 



magazine publishing. 

Our second glad tiding came from 
all the way “down under”. In line 
with our policy of taking over the world, 
the happy news is that May this year 
saw the first-ever publishing of Australian 
PCW. The editor is one Sean Howard 
and the contents, a pot pourri of past 
PCWs and Aussie news. 

Two more votes of thanks. First of 
all the response to our requests for pro- 
grams has resulted in literally hundreds 
of submissions — indeed we are now in 
the process of planning a special soft- 
ware supplement for, hopefully, the 
August issue. Keep them coming, but 
please bear in mind before putting 



finger to keyboard that we are looking 
for well written, useful/entertaining 
and, above all, original programs. Some 
much more specific guidelines will be 
appearing shortly. 

Lastly, a flood of mail answered our 
plea for referees (April PCW); at the last 
count the figure stood, at well over 100 
— and it was still rising. Apart from the 
obvious benefits their presence will give 
the magazine, it’s been most encour- 
aging to have had such a high level of 
response from our readers. Thank you, 
we appreciate it. 

The Editors 
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PCW wishes all its readers a happy and prosperous New Year 




136 TJ’S WORKSHOP 



Terminal Junkies get their monthly 
hardware and software fixes here. 

130 FRAMES OF 
REFERENCE 

A challenging new series in which 
Alan Wood confronts data processing 
professionals with the facts of micro 
life and bids them to ‘adapt or join 
the dole queue’. 

143 CALCULATOR 
CORNER 

Critics hammer Benchmark; Dick 
Pountain defends it (with a few 
reservations). 

147 PCW SUBSET 

More useful assembler subroutines 
for popular processors. 

155 NEWCOMERS 
START HERE 

Our quick intro for those new to 
computing. 

156 COMPUTER 
ANSWERS 

Readers’ queries answered by 
Sheridan Williams and his band of 
experts. 

162 NUMBER 
CRUNCHING 

You have probably always wanted to 
compute pi to 600 decimal places on 
your personal computer. Even if you 
haven’t, we’ll still tell you how. 



164 DIRECT ACCESS 

Software packages guide, Transaction 
File, User Groups Index, Network 
News, Diary Data and CTUK! centres. 

175 FEATURES INDEX 

A complete guide to PCW’s 1981 
features for your reference. 

177 LEISURE LINES 

J J Clessa’s latest brain teasers. 

177 PROGRAMS 

More readers’ programs for popular 
machines. 

192 BACK ISSUES 

Catch up with what you missed (if we 
haven’t sold out of it). 

255 CHIPCHAT 

The gossip column which pillories and 
vilifies harmless members of the 
microcomputing profession (they 
appear to like it). 








hZJ DATABASE BENCHTEST : DMS 
Kathy Lang reviews Compsoft’s DMS 
database package in its CP/M version. 

EEQ HEWLETT-PACKARD HP-125 
Dick Pountain tests HP’s upmarket 
business micro and pronounces it very 
friendly. 

MM TEXAS INSTRUMENTS 99/4A 
TI has relaunched its home computer 
with some hardware improvements and 
a much more competitive price tag. 
Vincent Tseng investigates. 

a i 





PATTERNS 
Alan Sutcliffe introduces a novel and 
powerful algorithm to solve the 
“hidden surfaces” problem in 3D 
graphics. 
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^NEWSPRINT 




CALCULATOR CORNER 



All the micro computing news that’s 
fit to print plus some that isn’t; 
brought to you by Guy Kewney. 



m 



Hewlett-Packard announces a new net- 
working system for its programmable 
calculators and desktop computers, 
plus some powerful peripherals. 



CTUK! NEWS 
The latest news from Britain’s own 
grass roots computer literacy move- 
ment — ComputerTown UK! 



139 



m 



U COMMUNICATIONS 
Negative and positive feedback from 
PCW ’ s readers. 

ED BANKS STATEMENT 
Martin Banks muses on personal 
computer rental — why hasn ’t it taken 
off yet and what are the prospects 
for it doing so? 

— ( 2>1 



JPCW SUBSET 

More useful assembler subroutines for 
popular processors. 



LkZlTJ’s WORKSHOP 
Terminal Junkies get their monthly 
hardware and software fixes here. 



m 



1 COMPUTER ANSWERS 
Readers’ queries answered by Sheridan 
Williams and his band of experts. 




164 



NEWCOMERS START HERE 
Our quick intro for those new to 
computing. 

EIS DIRECT ACCESS 
Packages, Transaction File, User 
Groups Index Update, Network News, 
Diary Data and CTUK! Centres. 



| LEISURE LINES 
J J Clessa’s latest brain teasers. 



m 



BOOKFARE 
Malcom Peltu’s round up of the latest 
computing books — climbing the DP 
career ladder, choosing a micro bus- 
iness system plus yet more beginners’ 
guides to computing. 



177 



| PROGRAMS 
More readers’ programs for popular 
machines. 

1 MI bludners 

Everyone makes mistakes but only 
PCW publicises them! 

EESback ISSUES 
Catch up with what you missed (if we 
haven’t sold out of it), f 

IrjSgpnal, 



m 



SUBSCRIPTIONS 
How to get your PCW delivered to 
your door. 



COMMONS REPORT 
Ian Lloyd MP’s occasional series on 
the politics of the microcomputer 
continues to discuss the implications 
of an electronic democracy. 




I CHIP CHAT 

Industry gossip, slander, trivialities and 
other worthwhile activities. 
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1fi^ SHARPMZ ' 80A 

X U4 Peter Rodwell probes the 
innards of Sharp’s latest personal 



1 OQD AT ABASE BENCHTEST 
XOODBMS2, another CP/M data 
management package. 






1 ^fi LISP 

lOvAn ar 



liiJUAn artificial intelligence 
language, introduced by Mike Liardet. 



m 7th WEST COAST FAIRE 

Our summary of goings-on at 
San Fransisco’s grand -scale expo. 

1 0CSCREENPLAY 
XfcijDick Olney looks at games 
for the Apple II. 



1JC PATTERNS 
X"Tw More pretty i 



More pretty pictures and the 
theory behind them from Alan 
Sutcliffe. 



computer. 



HftZX SPECTRUM 
XX© Sinclair’s long-anticipated 
colour machine, Benchtested for the 
first time by David Tebbutt. 



i *o frames of reference 

XOwAlan Wood concludes his 
series on micros for the DP profes- 
sional. 
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O A NEWSPRINT 
OU Roving reporti 



Ov Roving reporter Guy Kewney 
keeps us informed in his own special 
way. 



AACTUK! NEWS 
vfcNews and view: 



vfcNews and views from ’Towns 
nationwide. 



QO BRAIN DUMP 
vvOur chance to have our say 
(subject to as little discretion as 
possible!). 

A J COMMUNICATIONS 

Y our chance to have your 
say — subject to editorial discretion! 

% SUBSCRIPTIONS 

Save shoe leather — treat your- 
self to the shameful luxury of a 
subscription. 




1 £1 TJ ’ S WORKSHOP 
A^ATerminal junkies get their 

monthly hardware and software fixes 

here. 



1 CCcomputer answers 

AwWSheridan Williams and his crew 
peruse your problems. 



1 CQNEWCOMERS start here 
IDOO ur quick intro for new 
initiates! to microcomputing. 

| CQ DIRECT access 

Awi/With In Store, Transaction File, 
User Groups Update, ACC News, 
CTUK! Centres, Network News and 
Diary Data. 




< OO LEISURE LINES 

A# mm Another brain burster from 

JJ Clessa. 




\ OO PROGRAMS 
Ai £.PCW ’ s month! 



If mmPCW’s monthly selection of 
reader’s offerings. 



187 



BLUNDERS 
We confess! 



AQNOT CALCULATOR CORNER 
vUThe Sharp PCI 500 and all its 
trimmings put through its paces by 
calculator supremo Dick Pountain. 

| A AB ANNS’ STATEMENT 
Aw wMartin Banks presents his 
monthly monologue. 



|AQ BOOKFAR E 
AwOThe pick of the new micro 
books sampled by Malcolm Peltu. 

|OOSUB SET 

Aw w More useful assembler language 
subroutines. 



lOQBACR ISSUES 
AOO Catch up with what you’ve 
missed — if you can remember what 
it was! 

O H A CHIP CHAT 
A»w"FMore vicious unfounded lies 
and gossip, among other snippets of 
morally rewarding information. 
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m MIMI 801 

Another Brit machine, a low- 
cost CP/M micro tested by Mike 
Curtis. 



1 A A NEWBRAIN 
Xw*F At last the all-British 
Newbrain is in production — Dick 
Pountain investigates. 



PCW 



BENCHTESTS & REVIEWS 



1AQ SCREENPLAY 
IwO This month Did 



IvO This month Dick Olney 
looks at games on the Apple II. 



1 OQ bookfare 

149 Malcolm Peltu reviews the 
latest micro literature. 





1 78 SILICON OFFICE 
AwO Kathy Lang contim 



AwO Kathy Lang continues her 
series of database Benchtests. 



QO brain DUMP 
OO Editor Rodwell fills in time 



waiting for his Spectrum. 



BANKS’ STATEMENT 
A*aO Martin Banks looks at 



computer insurance. 



1 8 JL COMMUNICATIONS 
IOt Your chance to have your 



1 07 INTERRUPT 
AOf Why David Te 



Iwf Why David Tebbutt doesn’t 
agree with computer literacy. 
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OPINION 




QF ANATOMY OF THE BBC 
03 MICRO 

A bumper 10-page special which well 
and truly takes the lid off the 
‘Bee bon’. 



Iflfl P FOR PERFECT? 

Iwv Sue Eisenbach and Chris 
Sadler start a three-part look at the 
UCSD p-System. 



| nn 5 out of 10 

Afcfc A teacher describes his 
Experiences with micros in the 
classroom. 



NEWS & INFO 



■^NEWSPRINT 
£ fcGuy Kewney reports the 


Q<JCTUK! News 
03 Still growing strong! 


IlII/Lou IlllUIUilappCrlxrtgb. 


■flETP DIRECT ACCESS 


Of 5th PCW Show ^ 

OAaH the latest /^Personal \ 

news. (Computer) 

\. Show ./ 


A 33 Including Packages, 
Transaction File, ACC News, User 
Groups update, Network News, 
CTUK! Centres and Diary Data. 



TECHNICALLY SPEAKING . . . 



1J.9 COMPUTER ANSWERS 
JL"f£ Our equivalent of ‘Dear 
Marje. . .’ 



1JE CALCULATOR CORNER 
Dick Pountain reports from 
Nice on TI’s latest programmable. 



1 Aft TJ ’ S WORKSHOP 
AHrO Terminal Junkies get their 
monthly fixes here. 



1 CO PCW SUB SET 

A3 A Useful assembler — language 
routines, compiled by Alan Tootill. 



1 ftft PROGRAMS 
IvvOur readers’ ] 



Our readers’ latest listings. 




ODDS & ENDS 



Q|* SUBSCRIPTIONS 
30 Save shoe-leather — subscribe 
to PCW. 



1 CA BEGINNERS START 
A3*t HERE 

Our quick intro for the 
novice computerist. 
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| ftft LEISURE LINES 

AOO J J Clessa poses another of his 

infamous brain-bursters. 



BLUDNERS 
We confess all! 



CHIP CHAT 

Rumours, gossip, libel, facts, 
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NEWSPRINT 

Newscaster Kewney regales us 
with the latest micro newsround. 



CTUK! NEWS 

The tale of a ’Town this month. 



mouth off about his personal prolife- 
ration of computer hardware. 



NEWCOMERS START HERE 
If you’ve never read PCW 
before, GOTO this page ! 






w V Creature comforts page. 

tA1 COMMUNICATIONS 
* iwl PCW’s equivalent of Si 



| OC DIRECT ACCESS 
109 Including In Store, Transaction 
File, User Groups, Diary Data, Net- 
work News and CTUK! Contacts. 



Ivl PCW’s equivalent of Speakers’ 
Comer. 



110 BANKS’ STATEMENT 
llv Furfuraceous fiend Martin 
Banks presents his latest. . . statement? 



1JC BRAIN DUMP 

llv Editor Rodwell shoots his 



FEATURES 



1 1 C P FOR PERFECT 
AJL9 The conclusion of our study 
of the UCSD p-System. 



1 0 (\ PCW SH0W PREVIEW 
mv A breakdown of what’s in 
store at the Barbican in September. 




I CO PCW MANHUNT 
Ivv Put your micro to good use 
in PCW’s competition. 




BEEB COLOUR 
HIRES - 



S DIY LOGO 

A homemade 
Logo program 
from Mike 
. Carr. 



A look at the 
graphics 
capability 
of the good*'" 
old BBC i 
Computer. 



1 THERE’S A HOLE IN MY 
APPLE 

But you needn’t mend it because 
it’s a very useful memory- 
saving utility. 



I C * ONE BIT AT A TIME 

The second and final part of 
our series on the RS232 interface. 
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BENCHTESTS & REVIEWS 




DATABASE BENCHTEST 
Kathy Lang explores Aquila, 
for any CP/M machine. 



1 MQ WORD PROCESSOR 
MO BENCHTEST 
An in-depth look at Select running 
on the NEC PC-8000. 



SCREENPLAY 
Lovable games freak Dick 
Olney examines some more offerings 
for the ZX81. 





QO MICROWRITER REVISITED 
wOOur illustrious Editor gets his 
sticky fingers all over this revamped 
portable word processor. 




1HA OLIVETTI M20 

Aw"t Olivetti’s contribution to the 
world of 16-bit computing. 




data onto your disks with E40, a 
CP/M data compression package. 



IfiQ CALCULATOR CORNER 
Ivw Two new calculators from 
Hewlett-Packard dissected, as always, 
by Dick Pountain. 



TECHNICALLY 
SPEAKING. . . 



161 

solved. 



COMPUTER ANSWERS 
Micro problems posed and 



|79 PCW SUBSET 

If £ More assembler subroutines 

for your collection. 



174 

micro. 



TJ’s WORKSHOP 

Useful bits and pieces for your 



1QO PROGRAMS 
130 Our monthly pot-pourri 
readers’ listings. 



of 



ODDS & ENDS 



IQft LEISURE LINES 
130 More teasers to addle your 
brains from J J Clessa. 



213 BLUDNERS 



1 Blush ! 



910 BACK ISSUES 
£ AO Find out what you’ve missed 
and catch up. 

9«Q CIHP CHAT 

fcOOMore scurrilous snippets of 
disparaging data from the micro 
world. 



CHANGE OF ADDRESS 

The editorial & business address of 
Personal Computer World is now: 

PERSONAL COMPUTER WORLD 
62 OXFORD STREET 
LONDON W1 

TEL 01 636 6890 

This is the new address and telephone number for all 
communications other than subscription and back issue enquiries. 
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Jupiter Ace 




FEATURES 



FORTH BENCHMARKS 122 

With Forth becoming ever more popular, 
Dick Pountain has devised a suite of 
Forth Benchmarks. 

THE NEARLY MAN 160 

The story of Charles Babbage, the man 
who almost invented the first computer. 

WARNIER-ORR 

TECHNIQUES 164 

Paul Overaa gives further advice on the 
use of this handy program design 
technique. 

DIGITAL VIDEO 168 

How to use your micro to capture images 
from the outside world. 

SCREENPLAY U2 

Dick Olney tests the latest batch of ZX 
Spectrum games software. 

MICRO CHESS U6 

Our popular chess series returns (at last!) 
in the capable hands of Tony Harrington. 

BfNCHTBTS & REVIEWS 

JUPITER ACE BENCHTEST 128 

Now you know why Dick devised those 
Forth Benchmarks! This new British micro 
only runs Forth. 

TORCH BENCHTEST 136 

David Tebbutt gets to grips with a com- 
municating colour computer. 

DATABASE BENCHTEST 148 

Kathy Lang continues her series of 
database evaluations. 
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INVASION FROM TOKYO 106 

Peter Rodwell reports on this year’s 
Tokyo Data Show. 



EXPERT SYSTEMS 118 

Read all about them from Robin Webster, 
who’s an, er, expert on the subject. 
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NEWSPRINT 94 

He’s sometimes wrong, he’s often 
opinionated, he’s always interesting. Who 
else but Guy Kewney? 



CTUK! NEWS 

Latest info on ComputerTown UK! 


104 


COMMUNICATIONS 


110 


This is where you get your chance to have 


your say! 





PORTABLE COMPUTER 
WORLD 158 

‘Calculator Comer’ is dead; long live ‘Por- 
table Computer World’! We’ve changed 
the name to reflect its broadening scope 
but calculator freaks need not despair: 

Dick will still look after you. 

PCW SUB SET 172 

More useful assembler language sub- 
routines to get to grips with. 

BEGINNERS START HERE 177 

Our monthly quick intro for those new to 

microcomputing. 
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DIRECT ACCESS 178 

Includes In Store, ACC News, Transac- 
tion File, CTUK! Centres, User Groups 
update. Network News and Diary Data. 



BANKS’ STATEMENT 132 

This month Martin Banks rambles on 
about ... well, you figure it out. 




COMPUTER ANSWERS 141 

Gotta problem? Sheridan Williams and 
his team can help. 



SUBSCRIPTIONS 144 

Save shoe leather — get PCW delivered 
to your door. 

1982 FEATURES INDEX 150 

A complete rundown of last year’s stuff. 

TJ’s WORKSHOP 154 

Terminal Junkies get their monthly micro 
fix here! 



PROGRAMS 192 

More listings with which to while away 
your time. And from this month, we’re 
giving a ‘Program of the Month’ prize. 

LEISURE LINES 209 

J J Clessa, recovering nicely from a 
barrage of Manhunters, poses another of 
his famous brain bursters. 

BLUDNERS 209 

We try not to make them but when we do 
at least we’re honest to admit them 
(sometimes)! 

BACK ISSUES 210 

Find out what you’ve missed and how to 
catch up. 

CHIP CHAT 304 



CHIP CHAT 304 

Scandal, gossip, lies, libel ... none of these 
are ever allowed to appear in this column! 
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NUMBERS COUNT 142 

For maths freaks everywhere, Mike 
Mudge begins a series that takes a look at 
Number Theory. Mike will set problems 
each issue, and will award a monthly £10 
prize for the best submission. 



PUTTING IT ALL TOGETHER 144 

Terry Lang brings us the first in a series 
of articles designed to demystify the 
subject of networking. 



IBEMCHTESTS & REVIEWS 



DATABASE BENCHTEST 138 

This month Kathy Lang looks at 
BusiPost. 

WHICH SPREADSHEET? 164 

Mike Liardet starts a series of spreadsheet 
evaluations. 

SAGE BENCHTEST 168 

Robin Webster brings you the lowdown 
on this super-fast Pascal-based computer. 



JUST AN EXCUSE? 108 

As British manufacturers prepare for the 
Japanese invasion, evocative words like 
‘protectionism’ spring to various lips. Jane 
Bird weighs up the pros and cons. 

TRAINING FOR THE FUTURE 109 

Jane Bird ventures into trendy Covent 
Garden and comes back with the goods on 
the imminent Information Technology 
Centre. 

CAN’T STOP THE BASIC! 112 

Terminal Junkies beware! Computing can 



damage your health. Cautionary tale from 
the ubiquitous Jane Bird. 

SMOOTH AND SLICK 116 

Make the most of your BBC graphics. 
Alwen Bowker tells you how. 

EXPERT SYSTEMS 120 

Part two of Robin Webster’s appraisal of 
‘intelligent’ computers. 

MAKING WAVES 124 

Martin Lesser explores the world of the 
Logo Turtle. 
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Guy Kewney’s idiosyncratic look at 
what’s new in the micro world. 

PORTABLE COMPUTER WORLD 128 

Dick Pountain reviews the Sharp PCI 251. 

COMMUNICATIONS 130 

Your chance to get up on the soapbox. 

PCW SUB SET 132 

More useful assembler subroutines, plus a 
complete index of those previously 
published. 



BANKS’ STATEMENT 136 

This month Martin asks if home 
computers are just a passing fad. 




Tony Harrington discourses on the origins 
of Miami company Fidelity, and presents 
an annotated game between the Prestige 
dedicated chess computer and human 
victim. 

TJ'S WORKSHOP 154 

More tips for Terminal Junkies. 

COMPUTER ANSWERS 158 

Agony Uncle Sheridan Williams and his 
team of helpers sort out your problems. 



SUBSCRIPTIONS 160 

A blatant appeal for your cash. Here’s 
what you get in return. 

CTUK1 NEWS 163 

Round and about the ’Towns. 

SCREENPLAY 176 

Dick ‘Digits’ Olney grapples with games 
for the BBC Computer. 

BEGINNERS START HERE 182 

Our monthly quick intro for those new to 
microcomputing. 

DIRECT ACCESS 186 



Includes Packages, Transaction File, 
ACC News, complete User Groups 
Index, Diary Data. 




PROGRAMS 204 

More listings for you to key in. Plus, of 
course, ‘Program of the Month’. 



LEISURE LINES 223 

JJ Clessa invites you to exercise some 
grey matter. 

BLUDNERS 223 

Mistakes? Us?! Well, at least we admit 

’em. . . 

BACK ISSUES 224 

Find out what you’ve missed — and 
discover how to catch up. 

CHIP CHAT 320 

Opprobrium and obloquy — the Sub’s 
been at the Thesaurus again. . . 

In our January issue, 
accompanying the 
Benchtest of the Jupiter 
Ace, we published two 
illustrations, which were 
unfortunately uncredited 
For this oversight we are 
suitably shamefaced and 
would like to set the 
record straight by 
acknowledging the 
photography of Kokon 
Chung and graphics of 
Andv Martin. 
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BENCHTESTS& REVIEWS 



SHELTON SIGNET 116 

A multi-user system with a difference, 
tested by Terry Lang. 

REAL INTERFACING 123 

Maggie Burton reports on one solution to 
connecting the BBC micro to the outside 
world. 

RESCUE 138 

Kathy Lang continues her Database 
series. 

SCREENPLAY 152 

Dick Olney looks at Dragon 32 ga mes 

LSI M4 166 
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Catch up on all the goodies you've missed — 
at least for the issues that haven't sold out , 

ADVERTISERS INDEX 407 

Need to find that ad in a hurry. Here's a 
breakdown of all advertisers in handy 
alphabetical order. ' 

CHIP CHAT 408 

How dare we ! The column w ith all of the 
nerve that the w'impsin the industry are 
lacking. 

BLUDNERS 408 

Admissionsof a well-intentioned editorial 
team. 
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BENCHTESTS & REVIEWS 



DESQ 130 

When is software ‘like super-glue’? Answer, 
when it can be used to stick together all sorts 
of off-the-shelf MS-DOS packages . Robin 
Webster, ourman in the US, examines this 

innovative package . 

NEC PC-8201 A 134 

Hidden away at the PC W Show wasabrand 
new hand-held computer from NEC. It 
could be an improvement on the Tandy 
Model 100 — David Tebbutt investigates . 

C/WP CORTEX 152 

The Cortex is aimed at the competitive 
sub-£2000business market. Peter Bright 
weighs up its chances . 

SMTGOUPIL-3 168 

From Francecomes the Goupil-3, a 
three-processor machine aimed at business 
users. Tony Hetherington assesses its 
merits. 

CANONAS-100 182 

A Japanese business micro emphasising full 
colour. Maggie Burton looks it over. 




WHICH SPREADSHEET? THE 202 

FINANCIAL PLANNER 



Not strictly a spreadsheet but a definite must 
to be considered when choosing software to 

help you get your finances right . 

SEARCH AND FIND 212 

A unique offering from Sweden which 
enables you to index incredibly long 
documents. Kathy Langexplains . . . 

AGFPROGRAMMABLE JOYSTICK 216 

A joystick that’sclaimed to be compatible 
with all games software ! Steve Mann tries it 
out. 



FEATURES 



BRITISH MICROCOMPUTING 126 

AWARDS 

The most important competition of 1984. 
CHECK YOUR DIGITS 142 

Have you ever wondered what are those 
numerical codes on your books and tin cans? 
Checkdigits ensure they make sense, and 
here’s how to create your own . 

LEARNING WITH LOGO 144 



A revolution is brewing in schools . Logo can 
make learning fun, especially when you get 

it wrong! 

MUSIC MICRO, PLEASE 158 

Micros are alive with the sound of music. 
Parti: How it’s done. 

CHRISTMAS CROSSWORD 173 

COMPETITION 

There’s a possible bonus for your stocking if 
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you can solve the clues in our special 
Christmas computer crossword . 
CHRISTMAS SHOPPING 190 

Bewildered at the prospect of buying a home 
computer this Christmas? How much help 
will you get in the High Street shops? 
PLANE THINKING 196 

In an artistic mood? Discover how to build a 
model of an object based not on lines , but 
faces. 

COLUMN SORT 206 

An algorithm to enable you to implement a 
column sort facility on your micro . 

A BEGINNER’S GUIDE TO 209 

PROGRAM CONVERSION: 

PART4: SINCLAIR GRAPHICS AND 
SOUND 

This month Surya focuses on the ZX8 1 and 
Spectrum. 



DATA COLLATER 1983 218 

Your indispensable, macro round-upofall 
Kathy Lang’s database reviews with full 
updates. 

SPREADSHEET ANALYSIS 1983 232 

What’s great and ghastly about this year’s 
spreadsheets? Pick the package of your 
choice from Mike Liardet’s omnibus. 

FORTH BENCHMARKS ROUND UP 236 

Dick Pountain gives a full explanation and 
listings of the PCW yardstick for testing 
performance in Forth. 

BENCHMARKS SUMMARY 238 

Special for readers with an over-active sense 
of competition. The big league table of how 
micros perform the PCW B asic 
Benchmarks, p resented by Peter Rodwell . 
PASCAL UPDATE 242 

Ditto from Chris Sadler, for Pascal. 



REGULARS 

NEWSPRINT 112 

In the aftermath of Osborne will Apple be 
the next manufacturer to bite the dust? 

BANKS’ STATEMENT 128 

Banksey rubbishes rubbish-out machines . 
Let’s have some wisdom here. 

MICRO CHESS 148 

Store up some strategy tips from this round 
by round analysis of all the plotting and 
counter-plotting at the PCW Chess 
Tournament. 

COMMUNICATIONS 166 

Readers air your views IKeepputtingpento 
paper — orfingers (digits even) to 
wordprocessor. 

YANKEE DOODLES 174 

Robots look set to benefit from new 
standards to program them. Sol Libes 
presents up to the minute news from across 
the Atlantic. 

SCREENPLAY 176 

GamesfortheSpectrum, Oric, 

Commodore and BBC computers come 
under fire this month. 

SUBSET 180 

The intricacies of assembler language are 
revealed in routines contributed by readers. 

BIBLIOFILE 200 

Books to help you use micros to write new 
books. 



COMPUTER ANSWERS 210 

Get the solution to that niggling micro 
problem . Or if we haven’t tackled it, try us. 

TJ’s WORKSHOP 227 

Jamboree bagof readers’ hints and tips 



about how to make the most of your mic ro. 
LEISURE LINES 235 

Another tricky puzzle from JJ Clessa. 

SUBSCRIPTIONS 240 

Invitation for you to knock on our door with 
cash rewards for sending you PCW. 

NUMBERS COUNT 243 

Mike Mudge presents his latest medley. 
NEWCOMERS START HERE 245 

Puzzled by all the jargon? For your 
enlightenment PCW provides a layman’s 
guidetocomm on computing terminology. 
DIRECT ACCESS 246 

Includes Network News, ACC News, 
ComputerTown UK! Contacts and 
Packages. 

PROGRAMS 256 

Bounteous batch for your Christmas treat . 
Surya presents 17 programs for the BBC, 
NewBrain, MZ-80K, Commodore 64, 
Dragon. Spectrum, ZX81 and Oric. Also 
SheepdogTrials forthe IBM PC! 



BACK ISSUES 
Findoutwhatyou’ve missed. 



288 



ADVERTISERS’ INDEX 407 

Need to find that ad in a hurry? Here’s a 
breakdown of all advertisers in handy 
alphabetical order. 

CHIP CHAT 408 

Bitching and back-stabbingon our gutter 
page . Find out the dirt in the micro-world 
this month. 

BLUDNERS 408 

Do we ever make mistakes? Well, at least we 
admit ’em. 
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BENCHTESTS & REVIEWS 



IKON’S HOBBIT 144 

If you can’t afford a disk drive for your BBC 
computer try a cheaper alternative — the 
Hobbit is a high-speed tape cassette unit. 

AMS 3in DRIVE 148 

The latest floppies are under 4in and 
packaged in hard covers . We examine one 
for the BBC, Dragon and Spectrum. 

BRAINSTORM 151 

PCW worldwide scoop. Full review of this 
revolutionary UK software — an ‘ideas 
processor’. 

VISUALL 156 

The IBM PC looks more friendly with this 
‘visual shell’ to’camouflage the operating 
systems. 




WORKSLATE 158 

We’re first in Europe with an in-depth look 
at this portable computer which has the sole 
purpose ofhandlingspreadsheets. 

TYCOM MICROFRAME 168 

The Microframe offers six different 
operating systems but does it succeed in 
being all things to all people? 




BUSIFILE 174 

Exclusive Benchtest of the first independent 
database to run on Apple’s lovely Lisa. 



WHICH SPREADSHEET? 180 

SORD’SFALC 

Mums, dads and kids: getyour money 
matters in order. This spreadsheet works on 
the Sord M5 home computer. 

EASYSPEAK 192 

GetyourBBCcomputertalking. Four 
speech synthesisers on the bench. 

DACOM BUZZBOX 197 

At last there’s a sensibly priced modem to 
put your home computer in touch with the 
world. We tried it out first. 

GOOD HOUSEKEEPING 200 

Is it worth using a computer to keep up with 
your household bills and bank account? We 
tried out two packages for the BBC and 
Spectrum. 

COMMODORE 715 224 

After a long wait this elusive machine has 
finally arrived . But it is still shrouded in 
uncertainty . . . 
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FEATURES 



BRITISH MICROCOMPUTING 133 

AWARDS 1984 

Your chance to nominate a winner and win 
anOric. 

STEPPING IN THE RIGHT 164 

DIRECTION 

If you want to buy a business micro , where 
do you go for impartial advice? We tried the 
London Microsystems Centre . 

MUSIC MICRO, PLEASE 188 

Practical guidance on how to make your 
BBCcomputer simulate an orchestra. 

KEW FOR A MICRO 206 

Among the plants and flowers of Kew 
Gardens a micro is gradually adapting to its 
new habitat . . . 



A BEGINNER’S GUIDE TO 219 

PROGRAM CONVERSION 

Adapt alien programs to run on the 
Apple II. Graphics hints to enhance the 
PCW converter chart . 



RML380Z COMBINED 220 

RESOLUTION PRINTING 

Stuck with using a camera to record your 
RML380Z’s screen images? Here’s a way to 
dump them to a printer. 



INTERFACING THE APPLE 237 

Build yourself an Apple interface to control 
electronic circuits. Try this one to add flash 
to your games. 



DATACOLLATER 1983 



212 Z80: READ ONLY SECRETS 241 



Priceless info on all last year’s database 
Benchtests. 

REGULARS 

LEISURE LINES 132 SUBSET 204 



PEEK inside your ROM and learn a little 
about how machine code works . 



Flex the grey matter on these brain teasers . 

NEWSPRINT 122 

Apple II obeys spoken command . . .BBC 
micro challenge . . . Nascom relaunch, and 
live from Compec . . .up to the minute news 
from Guy Kewney 

YANKEE DOODLES 134 

SixTaiwaneselBMPCclonesexpected . . . 
Wang to publish Oxford English dictionary 
on optical disk . . . video games boom 
flops. . . and other Stateside news. 

BIBLIOFILE 136 



The intricacies of assembler language are 
revealed in routines contributed by readers . 

TJ’s WORKSHOP 230 

J amboree bag of readers’ hints and tips 
about how to make the most of your micro . 

SUBSCRIPTIONS 240 

Invitation for you to knock on our door with 
cash rewards for sending you PCW. 

NEWCOMERS START HERE 245 

User-friendly version of our familiar 
introduction to the j argon . 



Four different guides to BBC Basic. Pick 
yourchoice. 

COMMUNICATIONS 138 

Lively and controversial letters from the 
PCWfraternity. 

COMPUTER ANSWERS 142 

We pit our wits against your problems . 

EDUCATION 146 

The world is clamouring for British 
educational software . What are the 
implications of this good news? 

SCREENPLAY 184 

Gamesfor the BBC, Dragon, Commodore 
64 , Spectrum and Oric . Plus our turkey of 
the year award — any suggestions? 

BANKS’ STATEMENT 198 

Could speech synthesisers do long-term 
damage to the language? Banksey has some 
disturbingideas. 

NUMBERS COUNT 202 



MICROCHESS 246 

Selection of the best games from the PCW 
Chess Tournament . 

DIRECT ACCESS 249 

Includes In Store, Transaction File, Diary 
Data, ACC News, CTUK! and Network 
News. 

PROGRAMS 262 

A selection of games , education and 
practical applications programs for Sirius , 
BBC, PET, Newbrain, TRS-80 and Video 
Genie , and TI 991 A A . 

BACK ISSUES 288 

Find out what you’ve missed — you can still 
catch up. 

ADVERTISERS ’ INDEX 399 

Need to find that ad in a hurry? Here’s a 
breakdown of all advertisers in handy 
alphabetical order. 

CHIP CHAT 400 



Fractional approximation to Prime How the dustman got away with a vanload of 

Numbers — get the hang of this! mangled micros . . . and other gossip. 
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, , , Micro Animation Competition 

Photography by John Mason Animation by Pete Kelly 
Page72 Page 186 



Xerox 16/8 

Photography by John Mason 
Page 48 



ENCHTESTS & REVIEWS 



XEROX 16/8 

A machine with two processors that can 
perform tasks simultaneously. 



48 



59 



WHICH SPREADSHEET? 

TK! SOLVER 

Aspreadsheet with extra facilities, TK! Solver is 
onlythe second product in five years from the 
inventors of VisiCalc. Will it prove a similar 
success? 

HOME WORD 



GAMES DESIGNERS 96 

Find out iftheseprogramscan help you turn out 

your own great games. 



This package brings cheap, easy-to-use word 
processin g into the home. 

bullet 



68 



SHARP MZ-700 104 

Sharp hasfinally hittheformulaforthe home — 
its newmicro has lotsof languages. 

GAVILAN ^ 

Previewofthispricey 16-bit portablewith liquid 
crystal display and disk. 

EVERYMAN 



i -j, 

Exclusive reporton a microthatcan be tailored ' 
to your price and design. 



An innovative British database which allows 

several different but i nterrelated sets of 
information to be processed together. 



251 



FEATURES 



A BEGINNER'S GUIDE 
TO PROGRAM CONVERSION 

Details ofgraphics and sound on the TRS-80 
Video-Genie and Apple II. 



93 



TEACHYOURSELF 

ASSEMBLER 

Mnemonics made meaningful: this is the 

>»; -idem our definitive 
; -yourse l f-assem bler course. 
RAINBJRD'S REVENGE 



122 



MterienceteiHnghowtocompetewith 

■ ° °y^*nse II in g s oft wa re . 

MICRO ANIMATION 1 - 1QC 

COMPETITION 186 



Anirne: on onmicrosisanartform in its infanrv 
Our competition is designed to drawout the Y 
creative genius in you. 

GET IT IN ONE 



Giveyourpro gram cassettes a spoken index 



200 



EXPANDING ATOM BASIC 2 04 

HowAtomownerscanenhancethe 

programming capability oftheirmicros 

soFtsell — — — 

Is knowing your stuff the secret of success in 
selling software? Here's the evidence 



— : 1 ° jmcc viuencft. 

A BOOMING BUSINESS 

Howthehomecomputermarketfared 

in 



224 



BRICKLIN'SVISION — 

ftltf 0 ftk breakin ^ oftwareauthor 'sviewofthe 

state of the art and future developments . 



NnJsiClwiCRoFlEASF 

More details on howto make your BBC 

co mputer produce high quality snnnri 

ACLOSEFNnniiMTCD 



234 



ACWSEENCOUNTER 
OFTHE ATARI KIND 

c^lo^Tan 0 dsTun 0 d Urmem0ryf0rpattemSof 
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Gavilan 

Photography by Crispin Thomas 
Page 168 



A Booming Business 

Illustration by Nick Davies 
Page 224 



Sharp MZ-700 

Photography by Crispin Thomas 
Page 104 



NEWSPRINT 13 

HighlightsfromComdexinLasVegas. . .anew 
machinefromSinclair?. . .ITVmicro — adamp 
squib. . . up-to-date newsfrom Guy Kewney. 



COMPUTERANSWERS 

Let's getto grips with your problems. 



BIBLIOFILE 

'An eminently adult volume' — The Joy of 
Compufersisunderscrutinythismonth. 



NEWCOMERS START HERE 

Our beginners' guide to help you fathom the 
jargon. 



NUMBERSCOUNT 

Thismonth: KaprekarNumbers. 



LEISURE LINES 

Ingenious puzzle to try your problem- 
sol vjngskills. 



COMPUTERTOWN 
UK! NEWS 

Open the door to the world of micros at your 
localComputerTown. 



116 



MICRO CHESS 

Latest state-of-play in the 3rd World 
Microcomputer Chess Championships. 



220 



NETWORK NEWS 

We bring you the low down on modem 
standardsand bulletin boards. 



261 



PROGRAMS 300 

Selected offeringsforthe Sirius, Spectrum, 

Oric, BBC, Newbrain, Dragon, Atari, MZ80-A 
and PET. 



BACK ISSUES 334 

Find out whatyou've missed and order it now. 
SCREENPLAY 377 

Crush, Crumbleand Chomp! on the Atari gains 
our reviewer's attention along with games for 
theSpectrum,Oric,and Dragon. 



DIRECTACCESS 385 

Includes Packages, Transaction File, ACC News, 
Benchmarks and Diary Data. 



YANKEE DOODLES 393 

Stateside news of IBM compatibility for Apple 
andTandy users plus rumours of Unix type 
operating systems from Commodore and T exas 
Instruments. 



BANKS' STATEMENT 118 

The effect of IBM on the personal computer 
sc ene could wipe out all the competition. 

TJ'S WORKSHOP 178 

Goodies galore: tips foryour micro. 

SUBSCRIPTIONS 208 

Unashamed appeal foryour cash. 

SUBSET 211 

Useful routines contributed by the assembler 
prog rammers among you. 



COMMUNICATIONS 398 

PCWreadershavetheirsayon BBCvRML 
micros, sexist editorial and the Electron user 

group. __ 



ADVERTISERS' INDEX 

Find your way through the ads with this 
alphabetical list of all advertisers. 



399 



CHIP CHAT 400 

Acornsto India and a battle royal between IBM 
and ACTarejusttwoitemsof gossip this month. 
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CanonX-07 Spectravideo Macintosh 

Ahand-heldportable MSXBasicin action Apple'spromisingcomeback 

Page 48 , Page 72 .'n Page 104 






B EN C H TES T S & R E V 1 E W S 


CANONX-07 48 

New Japanese hand-held portable with 
infra-red communications. 


People are bound to buy it, but is it value for 
money? 


SCHOOLPLAY 224 

Pre-school packages and spelling tests for the 
BBC and Spectrum. 


WHICH SPREADSHEET? 61 

PEACHCALC — A comprehensive package 
from a company that knows what it's about. 

SPECTRAVIDEO 72 

A competitor for the BBC Micro and 
Commodore 64 — this new machine features 
the aspiring standard MSX Basic. 


HOMELINK 232 

The shape of things to come. A peek at the 
home of the future with online banking and 
shopping. 


MACINTOSH 104 

Apple's bid to revitalise the company. This 
portable and powerful machine is part of the 
Lisa 'family' and employs user-friendly icons. 

IBM PC JUNIOR 168 

First full Benchtest this side of the Atlantic. 


STACK LIGHT PEN 240 

This light pen has business pretensions — 
could it steal the show from the mouse? 


PERSONAL DATA BASE 253 

An IBM PC package to get you going with data 
management. 





FEATURES 


MICRO ANIMATION COMPETITION 191 

Book reviews by John Melmoth and our 
challenging contest. There's still time to enter. 

LONG LIVE THE NEWBRAIN 200 

Focus on the NewBrain in business with hard 
disk, modem and serial to parallel interface 
convertor. 


BRITISH MICROCOMPUTING AWARDS 29 

Full list of our and your nominations for the 
most important awards in the micro industry. 

POOLS FORECASTERS 96 

Can your micro get you rich quick? We test the 
success of the current offerings for home 
computers. 


APPLICATION PORTABILITY 204 

How one software house used the same code 
in its accounting package for a multitude of 
operating environments. 


TEACH YOURSELF ASSEMBLER 122 

This month looks at alternation as a building 
block in assembler programming. 


THE AGE OF REASON 216 

The guise of future programming? Logo and 
Gesture in focus. 


BRING A MICRO 176 

The machine takes on a new role in game 
playing. Get it to keep your score, and prompt 
you when you fall asleep between turns! 


PROFILE: HISTORY MAKER 223 

From the history of medicine to software 
marketing: one person's life story. 


UNIQUE UNIX 186 

Intro to the most widely-used, multi-user 
operating system for micros. Powerful but 
unfriendly. 


A BEGINNER'S GUIDE TO PROGRAM 258 
CONVERSION 

Find out how to adapt everything to run on the 
Atari range. 
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IBM PC Junior Homelink Pools Forecasters 

The long-awaited home computer Online banking from yourarmchair Use your micro to win a million 

Page 168 Page 232 Page 96 



REGULARS 



NEWSPRINT 13 

| Guy Kewney reports from Las Vegas on the 
Consumer Electronics Show 



NEWCOMERS 56 

Try our even friendlier introduction to what 
computers are all about. 

COMPUTER ANSWERS 83 

NewBrain communications . . . software 
copyright . . . your questions answered. 

BIBLIOFILE 88 

The literature of Dragonalia . . . plus the 
Penguin Computing Book. 

NUMBERS 95 

Some nostalgia on number theories. 

LEISURE LINES 95 

Save this one for when you're up the creek 
without a micro. 

BRAINDUMP 114 

Let's have some innovation in the software 
industry. 

BANKS' STATEMENT m 

Say goodbye to your familiar old telephone. 

COMPUTER TOWN UK! NEWS 129 

Your chance to contribute to computer 
literacy. 

TJ'S WORKSHOP 179 

Hints and tips from readers for your micro. 

SUBSCRIPTIONS 208 



Apply now for a bundled in copy of David 
Levy's book Computer Gamesmanship. 



SUBSET 211 

Assembler subroutines to help you get more 
out of your machine. 

MICRO CHESS 220 

Discover a fascinating new role for your micro, 
plus results of the 4th World Chess 
Championships. 

YANKEE DOODLES 229 

Apple's subtle strategies and what's become 
of Adam Osborne . . . Stateside news. 

NETWORK NEWS 261 

New UK bulletin boards, commercial networks 
and the jargon decoded. 

PROGRAMS 298 

Includes listings for Atari, BBC, Atom, 
MZ80-K&A, NewBrain, TRS-80 and Oric. 

BACK ISSUES 334 

Find out what you've missed and order it now. 

SCREENPLAY 345 

Games for Spectrum, Commodore 64 and Oric 
but Atic Atac comes up trumps. 

DIRECT ACCESS 363 

Includes In Store, ACC News, Transaction File, 
Benchmarks and Diary Data. 

COMMUNICATIONS 377 

Stimulating diatribes from trenchant readers. 

AD INDEX 383 

Find your way through the ads with this 
alphabetical list of all advertisers. 

CHIP CHAT 384 
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Jonos 

Ruaqedforuse on the battlefield 
Page 48 



Wren 

ACt 000 transportable bargain 
Page 72 



ColecoAdam 

A gamesconsole turned micro- 
Page 104 



ENCHTESTS & REVIEWS 



JONOS 48 

Will wesee more of this versatile machine on the 
officedeskorthe battlefield? 

WHICH SPREADSHEET? 61 

Will PlannerCalc tempt the business user into 

Comshare'snet? 

WREN 72 

Is the Wren the business bargain? — a complete 
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TEACH YOURSELF LISP 182 
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Well, your robot will if you follow Andrew Bubble memory is here at last, but what is it 

Bang ham's simple construction advice. andwhathasitinstoreforyou? 
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COMPLETE MANAGER 180 
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NEWSPRINT 110 

Leading the magazine this month, and 
featured on the front cover, is Amstrad's 
latest machine. We're first to have hands- 
on experience of the new CPC 664, as Guy 
Kewney keeps track of the to-ing and 
fro-ing while lying in wait for Atari's 1 6-bit 
machine. Commodore's 128 and the IBM 
PCII. 

YANKEE DOODLES 126 

David Ahl goes backstage for a behind-the- 
scenes look at America. 

SUBSCRIPTIONS 128 

Guaranteed deliveries of your favourite 
magazine. 

LETTERS 131 

Readers reveal the true history of bugs — 
plus our own contribution in Bludners. 




BANKS'STATEMENT 134 

Will the Unix boom ever arrive? Martin 
Banks ponders the fate of the operating 
system dubbed the programmers' friend 
and the users' foe. 



BIBLIOFILE 210 

David Taylor makes friends with the 
Macintosh while keeping up-to-date with 
the best in books. 

TJ'S WORKSHOP 212 

Hints and tips to help you make the most of 
your micro. 

NETWORKS 214 

Hack away, courtesy of Peter Tootill. 

SCREENPLAY 216 

Gribbly Grobbly is a fully grown Blabgorian 
— he's also by far the silliest character in 
this month's selection of games. 

COMPUTER ANSWERS 220 

He's started, so he'll finish — Simon 
Goodwin is the master with the answers. 

SUBSET 222 

Make more of your micro with parallel 
processing. 

END ZONE 226 

Touchdown for Leisure Lines, Numbers 
Count, ACC News, Transaction File, 
Microchess and Diary Data. 

PROGRAM FILE 232 

The pick of the programs — including 
utilities for Commodore 64 disk owners. 
Mac-simulations on the BBC B and logic 
puzzles for the Spectrum. And to help you 
recover from the Budget, a Microsoft Basic 
program is also included covering VAT 
accounting. 

ADVERTISERS' INDEX 311 

Who's where in this issue. 

CHIPCHAT 312 

Users up a tree, missile-guarding robots 
and an exclusive review of the Bushlitt — 
where else could you read such amazing 
trivia? 
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COMMODORE PC 144 

If you can't beat them, join them — so 
Commodore has released its own IBM 
PC-compatible. But is it a case of too little, 
too late? This exclusive Benchtest has the 
answers. 

MICROSCRIPT 154 

Word processors on home machines are 
becoming increasingly sophisticated. This 
Amstrad package is one of the latest 
attempts to combine power with ease of 
use. 



PROLITE VERSUS COMMUTER 160 

In the lap of the god? Yes, it's IBM again, 
this time being hotly pursued by two 
portable machines following the path 
beaten by the PC. Colin Barker joins the 
chase. 

DISCOVERY I 168 

Could this be the end of the road for 
cassettes? Stephen Applebaum explores a 
disk system for the Spectrum which comes 
with a range of other interfaces. 

ACORN MUSIC 500 182 

A synthesiser and mini-studio in one box — 
Noel Williams makes music on the BBC. 

VOTAN VPC 2000 186 

Speech recognition for the IBM PC — Jerry 
Sanders tries swearing at WordStar before 
moving on to more serious applications 

MICROSOFT BASIC 2 188 

The most painless way to write Macintosh 
applications programs. Peter Jackson has 
fun pulling down his own windows, clicking 
buttons and creating menus — all without 
the use of line numbers. 

PERFECT II 196 

Improving on perfection sounds difficult — 
Kathy Lang assesses the success of these 
three modular packages providing 
spreadsheet functions, data management 
and word processing. 
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WIRED FOR SOUND 136 

Take time out to explore the musical 
possibilities opened up by MIDI interfaces. 

ON THE AIR 156 

Brainwave or communications chaos? 
Adrian Morant examines the possibilities 
for data transmission via cellular radio. 




ADVENTURES IN TEXT 
COMPRESSION 170 

The art of saying more in less space — 
lessons in howto keep your data neat. 




MICROSURGERY 176 

Keep your system running smoothly — and 
your repair bills in check. 



THE C LIBRARY 192 

The functions essential to any good C 
library. 

CLASS NETWORKS 200 

Keeping students under control — and still 
learning — in a network based on Research 
Machines' systems. 

EXPERT KNOWLEDGE 204 

Start incorporating artificial intelligence 
into your own programs. 

DATAGRAMMING 208 

Spreadsheet techniques which the manuals 
forgot to mention. 
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Cover story begins page 136 
Photograph by Crispin Thomas 



REGULARS 



NEWSPRINT 110 

The best, brightest and most objective 
news — presented by Guy Kewney. 

YANKEE DOODLES 126 

The dreams and schemes of the American 
industry explored by David Ahl. 

SUBSCRIPTIONS 128 

Irresistible advertisements for an 
irresistible magazine (PCW, of course). 

LETTERS 131 



Readers' views aired — assuming the mice 
haven't been nibbling away at these pages 
too. 




BANKS' STATEMENT 134 

Friend of thefamous Martin Banks pictures 
the scene in the Sinclair research 
laboratory. 

BIBLIOFILE 210 

Biological computers and silicon spys — 
there's never a dull moment when you're a 
book reviewer. 



TJ'S WORKSHOP 212 

More hints and tips to help you make the 
most of your micro including programs for 
Memotech, Spectrum and BBC micros. 

SUBSET 214 

Fully documented machine code routines 
for speedy processing. 

SCREENPLAY 216 

Unravel the mysteries of Exodus, play a 
game of baseball, turn into a witch or spend 
a day at the seaside with the micro 
equivalent of Spitting Image — just a taste 
of this month's best games. 

COMPUTER ANSWERS 220 

Simon Goodwin presents the solutions to 
your problems. 

NETWORKS 222 

The world of communications explored by 
Peter Tootill. This month he takes a look at 
Prestel, including a list of useful Prestel 
commands. 

END ZONE 226 

Touchdown for Transaction File, Diary 
Data, Leisure Lines, Numbers Count, 
Computer Chess and ACC News. 

PROGRAM FILE 232 

The pick of the programs — artificial 
intelligence for BBC owners plus utilities 
and games for other micros, and a 
challenge to circuit designers. 

ADVERTISERS' INDEX 310 

Who's where in this issue. 

CHIPCHAT 312 

Acned, bearded and occasionally 
bespectacled — could this be an accurate 
description of a PCW regular? See what you 
think, as we give you a chance to poke fun 
at us — as well as at the wonders of the 
micro industry. 
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BENCHTESTS & REVIEWS 



COVER STORY : ATARI 520ST 1 36 

From the man who brought you the 
Commodore 64 comes the Atari 520ST. 
Peter Bright is first to find out if the 
machine matches its high specifications. 




HEWLETT PACKARD 

INTEGRAL PC 144 

The Unix operating system, a 68000 
processor, built-in printer and an 
electroluminescent display that you can 
actually read, all packed into one 
transportable box. Hewlett Packard reaches 
the parts other manufacturers are still 
researching — but at a cost. Nick Walker 
balances price against performance. 

TELESKETCH 158 

Across between a communications 
terminal and a stand-alone micro, with a 
telephone handset and lightpen thrown in 
for good measure. Stephen Applebaum 
picks up the receiver. 




GRADUATE 162 

An add-on unit providing BBC users with 
IBM PC power and bundled software — but 
is the upgrade too late? Jon Vogler checks 
it out. 

BCPL 164 

Two implementations of this highly 
portable programming language compared 
— one for the QL and one for the BBC. 

MICROSOFT WORD 194 

First Mac question: is the Macintosh a real 
business machine? Kathy Lang finds out by 
assessing its merits as a word processor in 
this evaluation of Word. 

MICROSOFT FILE 198 

Second Mac question: how much easier 
does it make business? This review of File, 
Microsoft's Macintosh database package, 
provides the answer. 

PC AUTOMATOR 204 

Customise your own applications with this 
new package. 



FEATURES 




BEATING THE SYSTEM 152 

The intricacies of random number 
generation explained — plus some 
suggestions for winning at Blackjack. 

GETTING TOGETHER 170 

Interfacing two micros can be difficult and 
expensive, but not if you read this article 
and want to link a BBC to an Apple II. 



SPELLBOUND 176 

An introduction to the delights of macro- 
programming — tailoring applications 
packages to meet your own requirements 
— using Spellbinder as an example. 

RETURN TO SENDER 182 

Electronic mail techniques explained, plus 
advice on sending and receiving your own 
mail. 

FINDING THE WAY 188 

For travelling salesmen, Konigsberg Bridge 
crossers and lovers of algorithms — the 
intricacies of problem solving explored. 

PROCEED WITH LOGO 206 

With new implementations of Logo arriving 
all the time, the full capabilities of this 
language deserve reassessment. Harvey 
Mellar begins this six-part Teach Yourself 
series. 
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REGULARS 



CONTENTS 



COMPUTER ANSWERS 21 8 

You name it, Simon Goodwin will solve it. 



NETWORKS 220 

Peter Tootill looks at a miraculous new 
modem and rounds up the UK networks. 



END ZONE 222 

Touchdown for Transaction File, Diary 
Data, Leisure Lines, Numbers Count, 
Computer Chess and ACC News. 



NEWSPRINT 110 

Guy Kewney finds out if there's still life in 
the micro industry — twitching it may be, 
but it's definitely not dead yet. 

YANKEE DOODLES 126 

It could only happen in America — David 
Ahl put US events into perspective. 

ORIENT EXPRESS 131 

Shinichiro Kakizawa reports from the land 
of the rising technology. 

LETTERS 132 

Readers continue our learning process. 



TJ'S WORKSHOP 204 

Save time and trouble by using these hints 
and tips. 

SCREENPLAY 208 

There are alternatives to alien-bashing — 
Stephen Applebaum selects the best in 
games. 

BIBLIOFILE 212 

Get rich or get educated? Just two of the 
choices open to David Taylor in this 
month's selection of books. 

SUBSET 214 

The perennial problem of screen-dumping 
solved in machine code. 



BANKS' STATEMENT 134 

Windows, Topview and GEM — the 
inimitable Martin wonders if user-friendly 
operating environments are all they're 
cracked up to be. 

SUBSCRIPTIONS 192 

Come snow, rain and even a heatwave 
(well, it might happen one day) — 
guaranteed supplies of PCW. 



PROGRAM FILE 232 

No longer need Commodore users face the 
shame of tapes that load faster than disks. 
Nick Walker presents the solution to this 
particular problem, alongside other 
programs for machines whose drives 
already work at a respectable rate. 

He also presents programs for the 
BBC Micro, Spectrum, Memotech and 
Epson HX-20. 

ADVERTISERS' INDEX 302 

Who's where in this issue. 

CHIPCHAT 304 

Renamed the C5 Special for this issue only 
— plus the worst of the rest 
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BENCHTESTS & REVIEWS 




COMMODORE 128 

companies just add more memory to 
the micros they already make, but not 
Commodore. It's incorporated two new 
'machines' within the 64 to create the 128. 
Peter Worlock finds out if it's a perfect 
marriage or an unholy alliance. 



COVER STORY: 



QL ISO PASCAL 142 

Does this Pascal's validation by the 
International Standards Organisation put it 
ahead of the pack? Adam Denning ponders 
the question. 



EPSON QX-16 144 

You need to offer more than IBM PC 
compatibility to survive these days. Epson 
has added a Mac-like operating 
environment to this desk-top machine, and 
has bundled in peripherals and software as 
part of the package. Peter Bright extracts 
the contents. 

SAMNA+ 182 

Not exactly a name to conjure with, but 
worth noting for word processing. Kathy 
Lang explains why. 

McMILL 68008 CARD 186 

Bring the ageing Apple II up-to-date with 
this 16-bit processing card. 

DEMON 194 

Does this modem offer the right 
combination of sophistication and price? 
Ralph Peters is the man on the line. 

SYCERO 196 

It may be powerful, but how easy is it to 
use? Kathy Lang puts this program builder 
through its paces. 



FEATURES 




FAST TIMING 152 

It's stopwatch time again as we measure 
the mathematical accuracy and speed of 
nine different micros, with some surprising 
results. 

GO FORTH AND PROSPER 156 

The intricacies and delights of 
programming in Forth. 

TELEVISION TUNE-IN 162 

Basicode may be dead on the radio, but 
long live Visicode on television. All the 
details on receiving via your TV set in this 
follow-up to 'Light Fantastic'. 

BUSINESS BEGINS AT HOME 168 

Balance your books using the Abacus 
module in Psion's Xchange suite of 
packages. 

FATTEN UP YOUR MAC 174 

Make a killing by upgrading a 128k Mac to 
512k — at a third of the official price. 



SLICING THE PIE 188 

Programming business graphics the easy 
way. 

PRIMITIVE LOGO 200 

The sophisticated side of Logo illustrated 
by a 'predatory' simulation. 



ON THE MOVE 

We've moved — our new address is: 

Personal Computer World 

VNU Business Publications 

VNU House 

32-34 Broadwick Street 

London W1 A 2HG 

The new phone numbers are: 
Advertising: (01) 927 9016 
Editorial: (01)439 4242 
Subscriptions/Back Issues: (01 ) 439 4242 
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CONTENTS 




September 1985 



Cover story begins page 136. Photograph by Crispin 
Thomas 



REGULARS 



NEWSPRINT 106 

Turbulent times continue to keep Guy 
Kewney busy tracking down the latest 
news. 



YANKEE DOODLES 118 

David Ahl has a vision of the future, and it 
doesn't look bright for many 
manufacturers. 



ORIENT EXPRESS 123 

Talking teddy-bears and other more serious 
microprocessor-based developments from 
Japan. 

LETTERS 124 

The Macintosh dominates this month's 
correspondence, plus Visicode updated in 
Bludners. 




BANKS' STATEMENT 126 

Martin Banks finds that fuzzy logic gives 
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SUBSCRIPTIONS ^ 

Guaranteed supplies of your favourite 
magazine. 



SCREENPLAY 208 

Practise martial arts in the Way of the 
Exploding Fist, or destroy the dictator in 
Beach-Head II. Or if your tastes are more 
morbid try Go to Hell. 

BIBLIOFILE 212 

David Taylor reviews the best in books. 

TJ'S WORKSHOP 214 

Hints and tips enabling you to make the 
most of your micro. 

SUBSET 216 

Explore the world of machine code the easy 
way. 

COMPUTER ANSWERS 218 

Simon Goodwin solves your problems. 

NETWORKS 220 

Peter Tootill's phone bills continue to rise 
as he keeps in touch with the latest in 
communications. 

END ZONE 222 

Touchdown forTransaction File, Diary 
Data, Leisure Lines, Numbers Count, 
Computer Chess and ACC News. 

PROGRAMRLE 232 

Give your BBC Mac-appeal with this 
month's graphics utility monitor— plus a 
range of games and serious applications 
for other micros. 

BACK ISSUES 258 

The ones that got away — and where to 
find them. 

ADVERTISERS 7 INDEX 286 

Who's where in this issue. 

CHIPCHAT 288 

Robots playing table tennis take over this 
month's ChipChat. 



Kirstia Rogers Sob Editor L 
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AMSTRAD 6128 130 

Colour, full CP/M, built-in disk and 128k of 
memory — all for £399. Amstrad's 

B 'American' machine turns up in the UK first. 

KNOWLEDGE INDEX 134 

Does this dial-up database offer everything 
you'll ever need? 

APRICOT F10 136 

If you're looking for a cheap hard disk 
machine with 16-bit processing and GEM 
user-friendliness, ACT may have the 
answer with its latest Apricot. Peter Bright 
puts the FlOthrough its paces. 

PC PORTABLES 144 

Portables compatible with IBM's PC come 
in all sorts of shape and size — and spec- 
ification. Guy Kewney tests three rivals. 



LIBERATOR 174 

Is this lap-held word processor the micro 
that will liberate your office? Nick Walker 
has the answer. 

AMSTRAD SSA-1 194 

Not content with launching new machines, 
Amstrad is offering add-ons as well. Have 
your 'Arnold' talk back with this speech 
synthesis unit. 

VICOM 196 

Communications made easy on the Mac 
with Prestel with thisterminal emulation 
program. Peter Bright tunes in his Mac to 
the rest of the world. 

TIM IV 204 

Kathy Lang assesses this data management 
package. 



FEATURES 



DATA DICTIONARIES 152 

Dictionaries of data may sound 
intimidating, but in practice they're a useful 
method of saving programming time and 
space. 

PROVIDE AND SEEK 156 

How to become an information provider 
and make the most of videotex services 
such as Prestel. 



COMPUTER TALK 182 

Graham Storrs looks at the possibilities for 
natural language programming. 

AT YOUR SERVICE 190 

As robots become more sophisticated, so 
does the software that controls them. 
Anthony Ginn examines the developments 
in robot control languages. 

QUESTIONS AND ANSWERS 200 

Harvey Mellar shows how to use Logo 
pattern matching. 




Roll up, roll up for the best micro show in 
town. Details on who's where and what to 
look out for. 
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Cover story begins page 132 
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REGULARS 



NEWSPRINT 

Guy Kewney's regular look at the real 
stories behind the news. 


108 


YANKEE DOODLES 

David Ahl unwraps his crystal ball to 
predict the fortunes of the American 
industry. 


124 


LETTERS 


126 


A pasting for Amstrad heads this month's 
selection of letters, plus our Bludners 
brought up-to-date. 


SUBSCRIPTIONS 

Lighten your pocket and load up your 
postman. 


128 




BANKS' STATEMENT 130 

Martin Banks ponders a solution to the 
problems in the micro industry, but reckons 
that the Japanese will get there first. 

BIBLIOFILE 204 

The best in books reviewed by David 
Taylor. 



SUBSET 206 

Hints for making the most of your micro. 

SCREENPLAY 208 

Take up boxing, explore the Temple of 
Doom, road-race across America, dabble at 
magic and tangle with a vicious poodle — 
all without leaving the comfort of your 
favourite armchair. 

TJ'S WORKSHOP 212 

Hints and tips enabling you to make the 
most of your micro. 

COMPUTER ANSWERS 216 

Simon Goodwin presents the solutions to 
your problems. 

NETWORKS 218 

Peter Tootill tracks down the latest bulletin 
boards. 

END ZONE 220 

Touchdown forTransaction File, Diary 
Data, Leisure Lines, Numbers Count, 
Computer Chess and Club News. 

PROGRAM FILE 230 

As the football season moves into full 
swing, we celebrate with Football Manager 
for the Spectrum. The reserve team 
features a range of programs for other 
micros, such as education on the BBC, 
business on the Sirius, and utilities on the 
Commodore 64. 

BACK ISSUES 256 

The ones that qot away and where to find 
them. 

ADVERTISERS' INDEX 278 

Who's where in this issue. 

CHIPCHAT 280 

All the gossip that our lawyers allowed us 
to print, plus a chance to win free tuition 
and game time in the Multi-User Dungeon. 
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BENCHTESTS & REVIEWS 




COVER STORY: AMSTRAD 
PCW8256 132 

Could this be the ultimate accolade — a 
machine bearing our name? It's the latest 
from Amstrad, the Personal Computer 
Word Processor, which comes with 256k of 
memory, CP/M Plus, Logo, Basic, the 
LocoScript word processor and a printer — 
all for £399. 

PHILIPS: YES 140 

Philips tries again in the micro market with 
the strangely-titled rival to the Apricot FI 
and Sanyo's 550 — an entry-level 1 6-bit 
business machine. 



SORDIS-11C 152 

A lap-held machine with built-in word 
processing, communications and utilities 
— and a full-size screen. Nick Walker finds 
out if the performance of Sord's latest 
micro matches its specification. 

INTELLIGENT MODEMS 162 

Peter Tootill puts five intelligent modems 
through their paces. 

PAGEMAKER/LASERWRITER 166 

It's possible to do things on the Macintosh 
which can't be done on other micros — for 
example, design your own brochures or 
newsletters. And for high-quality 
reproduction, switch on the LaserWriter. 

TELEWRITER 172 

A word processor with a difference — 
built-in communications facilities and 
encryption routines. 

PERSONAL CONSULTANT 190 

How expert do you have to be to build an 
expert system database? Mike Liardet 
examines Personal Consultant to find the 
answer. 

VIEWSTORE 194 

A database package has joined the View 
and Viewsheet family. Kathy Lang takes a 
break from business machines to assess 
Viewstore on the BBC. 



FEATURES 



THREADED OPERATION 148 

Writing your own compiler needn't be a 
daunting task — not if you follow Paul 
Dourish's instructions. 




NEW LIFE? 158 

Do micros display the inherent 
malevolence of inanimate objects, or are 
they in fact more animated than that? Geoff 
Simons ponders how to define life, the 
universe and everything (including micros). 



ON THE TRANSFER LIST 174 

Spreadsheet techniques that the manuals 
forgot to tell users about. 

MIX 'N' MATCH 176 

The problems and successes of producing 
software conversion packages. 




ON THE MEND 180 

Who do you turn to if your micro breaks 
down? We look at where to take your 
machine for repair. 

ONLINE SEARCHING 186 

Advice on the easiest and cheapest ways to 
use dial-up databases. 

PROCEDURE DEFINE THYSELF! 200 

Harvey Mellar explains howto write a 
simple program generator in Logo. 
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Cover story begins page 136 
Illustration by Stuart McKay 



REGULARS 



NEWSPRINT 108 

Guy Kewney is back on the trail rooting out 
the latest news. 

YANKEE DOODLES 126 

David Ahl surveys the latest computer 
goings-on across the Atlantic. 

SUBSCRIPTIONS 128 

Guaranteed supplies of your favourite 
magazine. 

LETTERS 130 



This month sees the return of the MS-DOS 
bugs, plus the Benchmark controversy 
continues. 




Martin Banks ponders the resurgence of 
CP/M in the light of the new breed of cheap 
business micros. 

BIBLIOFILE 202 

David Taylor goes forward with Logo and 
round in circles with robots as he reviews 
the latest books. 



TJ'S WORKSHOP 204 

Hints and tips enabling you to make the 
most of your micro. 

COMPUTER ANSWERS 206 

Simon Goodwin re-opens his micro 
surgery to solve more of your problems. 

SCREENPLAY 208 

Stephen Applebaum goes to Hollywood 
with Frankie, on the run with Monty Mole 
and ends up looking for the ghost in the 
machine — all in his search for the best in 
games. 

SUBSET 212 

More machine code trickery to help you 
save that last byte. 

NETWORKS 218 

All the latest bulletin board numbers. Why 
not dial up the US this month? 

END ZONE 220 

Touchdown for Transaction File, Diary 
Data, Leisure Lines, Numbers Count, 
Computer Chess and ACC News. 

PROGRAM FILE 230 

For starters, keep your BBC amused with 
the best version of Q*Bert we've seen for a 
long time. For the Spectrum we have a 
high-quality spreadsheet, and forthe 
Amstrad we have a full-feature word 
processor — plus a range of utilities and 
applications for other machines. 

BACK ISSUES 256 

The ones that got away — and where to 
find them. 

ADVERTISERS' INDEX 286 

Who's where in this issue. 

CHIPCHAT 288 

You can't keep a good man down — Robert 
Maxwell bounds back into 'Chipchat' 
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BENCHTESTS & REVIEWS 




HEWLETT-PACKARD VECTRA 144 

Peter Bright examines two companies' 
attempts to keep up with and even ahead of 
IBM. Hewlett-Packard's Vectra is a very 
close IBM PC/AT clone using an Intel 
80286 processor while . . . 

OLIVETTI M24P 150 

. . . Olivetti has decided that rather than 
build a slavish IBM PC/AT clone, it would 
improve its popular M24 PC compatible 
machine to match the speed of the AT. 



TOSHIBA T1 1 00 vs KAYPRO 2000 

Nick Walker compares two different 
approaches to building an IBM PC- 
compatible lap-held micro. The Toshiba is a 
traditional Japanese full-function micro, 
while the Kaypro is a more upmarket 
machine. 



PLUTO II 158 

High-speed, high-resolution graphics from 
a BBC Micro. Stephen Applebaum looks at 
the Pluto II graphics board: a system which 
promises professional pictures at an 
affordable price. 

HOMEPAK 168 

For the first time, home users can 
experience the advantages of a 
professional integrated business package 
forthe Atari, Commodore 64 and Apple II. 
Nick Walker investigates. 



EXCEL 180 

Does Excel surpass expectations? Mike 
Liardet looks into Microsoft's answer to 
Lotus 1-2-3. 

MT+86 vs PRO-PASCAL 188 

Peter Ware compares Digital Research's 
Pascal MT+86 with Prospero's Pro-Pascal 
compiler. 

CORNERSTONE 194 

The first serious package from the 
company responsible for The Hitch Hiker's 
Guide To The Galaxy. Kathy Lang checks 
out this impressive Infocom database. 



FEATURES 




RISCY BUSINESS 136 

Dick Pountain goes behind the scenes in 
the Acorn labs to discover one of the best 
kept secrets in microcomputing — Acorn's 
work on a super-fast processor using 
Reduced Instruction Set Chips capable of 
running ten times faster than IBM's PC/AT. 
From Cambridge he moves on to Bristol 
where Inmos is also working to establish 
Britain's lead in this new technology. 



CURTAIN DOWN 140 

Full details on who did what at the biggest 
and best micro show. 

PLAYING BY THE RULES 160 

Give your micro the ability to learn for itself 
by using rule induction programming 
techniques. 

CASTING THE NET 164 

Which networking system can stand up to 
the strain of being put through a fixed 
series of tests? Will it be Research 
Machines' Nimbus, the Apricot machine or 
LSI's Octopus? 

THE HIDDEN MEANING 174 

How to keep data secure when it's being 
transmitted via the phone or a network — 
an end to unauthorised eavesdropping. 

LANGUAGES 184 

The virtues of Pascal, Basic and Comal 
compared as Bob Elliott joins the search for 
the perfect language. 

INTERPRETATIVE LOGO 198 

Harvey Mellar rounds off his series on Logo 
by explaining howto write an interpreter. 



PCW Subscription Enquiries Stuart Cruickshank Subscription Rates U K: £1 5, Overseas £40 Subscription and back issues address 32-34 Broadwick Street 
London W1A 2HG, tel: 01-439 4242 Advertising address 32-34 Broadwick Street, London W1A 2HG, tel: 01-927 9016 Editorial address 32-34 Broadwick 
Street, London W1 A 2HG, tel: 01-439 4242. All departments Telex: 23918 VNUG — No material may be reproduced in whole or in part without written 
consent from the copy r |g ht holders © Computing Publications Ltd 1985. Typeset by Meadway Graphics, 198 Victoria Road, Romford, Essex. Printed by 
Chase Web Offset, St Austell, Cornwall. Distributed by Comag Ltd., Tavistock Road, West Drayton, Middlesex, tel: (0895) 444055 



NOVEMBER 1985 PCW 3 



CONTENTS 




Cover story begins on page 96 
Photography by Mark Turner 
Illustration by John Spires 



REGULARS 



NEWSPRINT 76 

Guy Kewney looks at Sony PCs and the rest 
of the micro world. 

YANKEE DOODLES 86 

Meanwhile, correspondent David Ahl 
reports from the US. 

LETTERS 91 

Our readers write. 




BANKS' STATEMENT 

Martin reads the last rites over the home 
computer business. 




BIBLIOFILE 

The regular bookshelf full of computer 
works, read by David Taylor. 


162 


COMPUTER ANSWERS 

Problems, problems . . . 


164 


NETWORKS 


166 


Peter Tootill presents a brand new list of 
bulletin boards for you to dial up. 


SCREENPLAY 


168 


An animated Tolkien classic leads off this 
month's games. 


END ZONE 

We provide you with things to do and 
places to go. 


172 


SUBSCRIPTIONS 


192 


ADVERTISERS' INDEX 


263 


CHIPCHAT 


264 



PROGRAMMING 



UNSOLVED PROBLEM 178 

Get the cannibals and missionaries across 
the riverwhile keeping them apart, 
according to Owen Linderholm's artificial 
intelligence rules. 

SUBSET 187 

Machine code marvels from David Barrow. 



PROGRAM OF THE MONTH 193 

Fractal landscapes on the Macintosh 
demonstrate some mathematical 
techniques. 

PROGRAM FILE 198 

This month's listings selected by Owen 
Linderholm. 



Founder Angelo Zgorelec Editor Peter Jackson Production Editor Ginny Conran Deputy Production Editor Lauraine Danker Business Computing Editor 
Peter Bright Staff Writers Nick Walker, Stephen Applebaum, Owen Linderholm Consultant Editors David Tebbutt, Dick Pountain Editorial Secretary 
Debbie Wallace Art Director Peter Green Assistant Art Editor PaulBallardTypesettersMeadway Graphics 198 Victoria Road Romford Essex Sales Director 
John Cade Publisher Tony Harris Publishing Manager David Mankin Group Advertisement Manager Duncan Brown Advertisement Manager Bettina 
Williams Assistant Advertisement Manager Isabel Middleton Sales Executives Andrew Parkinson, Vanessa Greensmith, Gary Lucas, Robert Gardner, 
Kate Harrison Advertisement Assistant Val Young Advertisement Production Gerry O'Sullivan Production Assistant David Turner 
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BENCHTESTS & REVIEWS 



BBC MASTER 128 96 

Acorn's long-awaited follow-up range has 
burst forth. Nick Walker examines the line's 
entry-level machine. 



SMART II 124 

The Smart suite has re-emerged in a 
substantially altered and faster guise. Kathy 
Lang tests the water. 




GEMINI CHALLENGER 104 

Out of the ashes of Nascom, Gemini has 
arisen with a new 32-bit bus and a business 
machine. Peter Bright opens the box. 

B/GRAPH 118 

Nick Walker looks at business graphics on a 
home machine, in this case the 
Commodore 64. 




HITACHI CDR-1502S 128 

One of the first commercial CD-ROM 
players comes from a Japanese giant and 
plugs into IBM PCs. Peter Bright 
investigates. 

THE ART STUDIO 134 

Can the dazzling MacPaint be reproduced 
on a Spectrum? Stephen Applebaum loads 
up OCP's attempt. 

PRACTIBASE 156 

A quick-and-cheerful file manager based on 
the classic dBasell. 

TANDY PORTABLE DISK DRIVE 1 60 

Menno Aartsen tests the floppy drive for 
computer users on the move. 



FEATURES 



SUPERCLASS 110 

Spreadsheet programs can be used for 
more than financial projections — teaching 
mathematics and statistics, for example. 

NOLAN'S PETS 132 

Nolan Bushnell was the founder of Atari 
and the Pizza-Time Theatre, and is now 
selling pet robots. He talks to Robin 
Bradbeer. 




TAKING PRECAUTIONS 136 

Just how safe are VDUs and computer 
screens? 



REVERSE OR JUST PERVERSE? 142 

Calculators can work out answers forwards 
— or backwards. Robert Pearson explains. 

THE QL REVISITED . . . 148 

Tony Ashford believes that Sinclair's flawed 
16-bit machine is in line for a 
re-assessment. 




Dennis Freeman finds out whether a mouse 
can really beat the keyboard for word 
processing. 
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CONTENTS 



Vol 9 No 4 April 1986 




Photography by Crispin Thomas 



Cover story begins on page 96 



REGULARS 



NEWSPRINT 76 

There'sgood newsjustaroundthe 
Kewney . . . 

YANKEE DOODLES 86 

David Ahl with notes from the darkside of 
the pond. 



LETTERS 91 

Star Wars has obviously struck chords and 
nerves among the readers. 




BANKS' STATEMENT 94 

Hundredth-issue fever strikes our far- 
seeing columnist. 



BIBLIOFILE 166 

David Taylor reads the gospel according to 
Hofstadter, and the best of the rest of the 
books. 



SCREENPLAY 168 

Three megagames get the megatreatment 
from Stephen Applebaum. 


COMPUTER ANSWERS 

Simon Goodwin conducts the problem 
page. 


172 


NETWORKS 

PeterTootill online. 


174 


END ZONE 


176 


PCW ONLINE 

Detailsof ourexciting, new 
communications service. 


192 


ADVERTISERS' INDEX 


CHIPCHAT 



PROGRAMMING 



COME OUT OF YOUR SHELL 182 

MS-DOS can be used to build expert 
systems with no extra software needed. 
Sergio Vaghi explains how. 

SUBSET 190 

Assemblerand hex assembled by David 
Barrow. 



PROGRAM FILE 193 

Listingsand explanationscompiled by 
Owen Linderholm. 

PROGRAM OF THE MONTH 194 

Education is the keyforthis BBC Micro 
program, which has been designed 
specificallyforyoung children. 



Founder Angelo Zgorelec Editor Peter Jackson Production Editor Ginny Conran Deputy Production Editor Lauraine Danker Business Computing Editor 
Peter Bright Staff Writers Nick Walker, Stephen Applebaum, Owen Linderholm Consultant Editors David Tebbutt, Dick Fountain Editorial Secretary 
Debbie Wallace Group Art Director Peter Green Assistant Art Editor Paul Ballard Sales Director John Cade Publisher Tony Harris Publishing Manager 
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BENCHTESTS & REVIEWS 



AT&T UNIX PC 96 

Olivetti is marketing this windowing, 
communicating Unix machine in Europe; 
NickWalkertakesa look. 
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COMPAQ PORTABLE II 102 

The leading portable compatible maker is 
trying to bridge the PC-to-AT gap with a 
new low-end, high-power machine. 




SPECTRUM 128 124 



Sinclair's latest home release gets the 
once-overfrom Guy Kewney. 

MICROSOFT LOGO 140 

Seymour Papert approved this Logo for the 
Mac — Owen Linderholm draws his own 
conclusions. 

DEJAVU 142 

Something David Tebbutt hasn't seen 
before; a decision-making database forthe 
IBM PC. 

PARADOX 156 

This enormous database package includes 
artificial intelligence techniques. Kathy 
Lang pits her intelligence against it. 



FEATURES 



REMEMBRANCES OF TIMES 
PAST 108 

Thecentury of PCl/l/issues has been 
reached without a telegram from the 
Queen, but with a special historical section 
from the ancient order of editors. 




TUNE IN TO THE WIRELESS 116 

Robin Mudge introduces ways of 
connectingthe humble micro to the 
worldwide radio network. 

TRESPASSERS WILL BE 
PROSECUTED 128 

Keeping data safe and secure is a growing 
problem. 



THANKS FOR THE MEMORY 132 

Samuel Dick looks at memory 
management in micro systems. 




PHONE HOME 150 

Electronic mail is really here — butthe 
means of using it have fallen behind. Surya 
complains. 

READER SURVEY 1986 163 

Tell us what you think and what you want 
usto think. 
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Photography by Mark Turner 
Cover story begins on page 96 



CONItNIS 



Vol 9 No 5 May 1986 



REGULARS 



NEWSPRINT 76 

Guy Kewney touches on the latest 
developments in this fast-moving 
industry of ours. 

YANKEE DOODLES 86 

The state of play in the States, 

from David Ahl. 

LETTERS 91 

Astrology raises its head and the much- 
maligned QL speaks up for itself. 



BIBLIOFILE 164 

A shelf-full of books read and rated 
by David Taylor. 

COMPUTER ANSWERS 166 

Questions solved and troubles 
investigated. 

SCREENPLAY 168 

A cosmic outlaw roams the 
universe on the ST, with Stephen 
Applebaum in tow. 

NETWORKS 172 

A retrospective introduction for 
telecommunications tyros. 

END ZONE 174 

Information galore. 

SUBSCRIPTIONS 192 



BANKS' STATEMENT 

Martin pontificates, and the world 
listens. 


94 


ADVERTISERS' INDEX 
CHIPCHAT 


263 

264 


PROGRAMMING 




GRAPHIC DESIGN 

The PCW8256 can produce high- 
resolution graphics using CP/M's 
GSX commands and its own printer. 


180 


PROGRAM FILE 

Literate listings from our readers 
include a BBC spreadsheet and lots 
of handy hints and tips. 


193 


RS Gilmore buildsthe images. 

SUBSET 

Machine code and machines 
manipulated by David Barrow. 


190 


PROGRAM OF THE MONTH 

Animate a globe and other things 
on the humble Spectrum, using 
basic techniques. 


194 



FounderAngeio Zgorelec Editor Peter Jackson Production Editor Ginny Conran Deputy Production EditorLauraine Danker Staff Writers Nick 
Walker, Stephen Applebaum, Owen Linderholm Consultant Editors David Tebbutt, Dick Pountain Editorial Secretary Debbie Wallace Group Art 
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BENCHTESTS & REVIEWS 



ATARI 1040ST 96 

Megabytes come cheap in Atari's 
latest high-power machine. 

HAYES SMARTMODEM 1200/ 102 
SMARTCOM II 

Communications specialist Peter 
Tootill runs the rule over the UK 
version of a US original. 



PC PROMISE 118 

A UK contender in the easy-to-use 
database stakes, reviewed by Kathy 
Lang. 

READY! 124 

Get your ideas straight with this 
memory-resident outline tool. Ben 
Woolley explains. 




OLIVETTI Ml 9 112 

The opening shot in a new Italian 
bid for the corporate desk-top; Nick 
Walker investigates. 



LOGISTIX 126 



A spreadsheet with time- 
management wrinkles looks for a 
niche. Kathy Lang assists. 



TURBO LIGHTNING 

Check your spelling while you 
write, with Borland's online 
dictionary and thesaurus. 


148 




1 

IS 





HARD DISK CARDS 158 

The IBM PC can be given new life 
by plugging in a hard disk on a 
board. Peter Jackson looks at three 
rejuvenation products. 




PCW ONLINE 101 

The first report on our new, 

electronic publishing system. 



TOYTOWN COMES ALIVE! 142 

Anthony Ginn plays General 
Jumbo with the new generation of 
computer-controlled toys. 



FEATURES 



ENIGMA VARIATIONS 132 

Simulate the wartime code-making 

and code-breaking system, with 

'80s technology. 



READY, WILLING & ABLE 152 

The disabled can play a full part in 
the computer world. Wendie 
Pearson explains how. 
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CONTENTS 



Vol 9 No 6 June 1986 



Illustration by Mark Watkinson 
Cover story begins on page 96 



1 REGULARS 


NEWSPRINT 

Guy Kewney reports from San 
Francisco, as well as closer to 
home . . . 


76 


PCW ONLINE 

More information on the new 
service, with details of uploading 
and downloading software. 


130 


YANKEE DOODLES 

. . . while David Ahl writes from 
usual US angle. 


86 

his 


BIBLIOFILE 

The usual range of textual opinion 
from David Taylor. 


164 




LETTERS 

The public has its say. 



91 COMPUTER ANSWERS 166 

The agony uncle is here. 




BANKS' STATEMENT 

Martin looks at the changing 
meaning of words like 'professional'. 



SCREENPLAY 

Dazzling graphic and text 
adventures lead the way in 
Stephen Applebaum's games 
review. 


168 


NETWORKS 

Communications are the key to the 
micro world, says Peter Tootill. 


172 


END ZONE 

Six pages of bits and pieces. 


174 


SUBSCRIPTIONS 

Give your postman exercises in 
weight-lifting by subscribing 
to PCW. 


192 


ADVERTISERS' INDEX 

Where to find that product, who 
makes it, and how to get hold of it. 


255 


CHIPCHAT 

Samantha Fox is in PCW, too. 


256 



PROGRAMMING 



SIMPLE ARITHMETIC 

Tony Armitstead lays out an 
alternative to floating decimals, 
and guides you through the design 
of fixed-point algorithms. 


180 


PROGRAM FILE 

This month's batch features a 
typing tutor for the Amstrad 
PCW8256 and a globe plotter for 
the Spectrum, among others. 


193 


SUBSET 

Machine code manipulated by 
David Barrow. 


188 


PROGRAM OF THE MONTH 

Speed up your basic programs 
with this Amstrad Basic Compiler. 


197 



Founder Angelo Zgorelec Editor Peter Jackson Production Editor Ginny Conran Deputy Production Editor Lauraine Danker Staff Writers Nick 
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BENCHTESTS & REVIEWS 



IBM CONVERTIBLE 96 

World Exclusive — the first-ever 
hands-on test of IBM's new lap- 
held machine, long-heralded but 
newly- released. 

COMCENDIY/XT 100 

How does this cheap compatible kit 
shape up? Alan Solomon puts the 
pieces together. 




PC LAP-HELDS 112 

Toshiba's AT-compatible 3100, 

Olivetti's M22 and the Tava Flyer 
go under the spotlight in this 
comparative test. 



GURU 

Kathy Lang finds out how 
intelligent this intelligent database 
really is. 



JAVELIN 

Ashton-Tate will be distributing 
this super-spreadsheet in the UK. 
Mike Liardet examines its potential 
to knock Lotus off the top. 


134 


TRIPOS 

Beneath Commodore's AmigaDOS 
lies a somewhat elderly British 
operating system. Philip Sargent 
digs into its heritage. 


140 


LASERBASE 

A Macintosh database makes the 
move to Atari's ST range. Nick 
Walker finds out if anything has 
been lost in translation. 


148 


SYSTEM DELTA 

Simon Williams loads up a card 
index database package for the 
humble BBC Micro. 


160 




FEATURES 



REACH FOR THE SKY 108 

Robin Mudgeconcludes his astral 
series with a lookatdownloading 
real satellite data. 




WISE MOVES 120 

In the first of an important new 
series, David Levy examines the 
basis for the view that computers 
can think. 



UNIX BUSINESS SOFTWARE 150 

Micro-based Unix systems are 
getting cheaper, but is the software 
really any good in non-academic 
life? Jon Vogler runs the rule over 
the main applications. 




BETTER BY DESIGN 156 

Why did Acorn take the decisions it 
did when building the BBC Master 
Series? Gordon Taylor explains. 
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CONTENTS 



V JULY 19 m 





Vol 9 No 7 July 1986 



Illustration by John Spires 
Cover story begins on page 152 



NEWSPRINT 

Guy Kewney's view on events and 
personalities in th e micro business. 

YANKEE DOODLES 

The view from the US, according 
to David Ahl. M 



REGULARS 



76 



86 






COMPETTnOINTRESULTS 

The Apple/PCM/ Graphic Challenge 
reac hes a triumphant conclu sion 

letters 

We re told what's wrong with our 
journalists 



91 



92 







SUBSCRIPTIONS 

Spot the special Online offer 


160 


bibliofile 


172 


More from David Taylor's 
computer bookshelf 


COMPUTER ANSWERS 

Goodwin." 65 anSW6red by Simon 


174 


SCREENPLAY 

For those who don't consolidate 
spreadsheets all the time 


176 


NETWORKS 

An investigation of Frank 


180 



BANKS' STATEMENT 

Martin explains why he prefers 
El°ms_d ancing to bodv-nonnin^ 



• ■ o uuinp 

way this mon th. 

eneTzone 



Chess, mathematics, and much 
much more. 

ADVERTISERS'INDEX 

CHIPC HAT 



SUBSET 

cod^n arr0W '^ latest mac hine 
cocie cornucopia . 

SMOOTH OPERATOR 

a' mot °9 ical 0Pe rat0 rs can save 
a lot of time and space in 

tel?s how™ 09 ’ ° Ur man Korycinski 



PROGRAMMING^ 



182 



184 



program file 

Software various, for various 

6S ' ln J cludin 9 a Pascal 6502 
Emulator and a Spectrum 
Harmonograph. 

pinP GRAM ° FTHE month 

Plotting graphs the easy way on 
the Amstrad PCW8256. Y ' 





BENCHTESTS & REVIEWS 



SPECTRAVIDEO X'PRESS 

The rebirth of MSX or cheap CP/M 
for business? Nick Walker decides. 



96 





COMMODORE MUSIC 
EXPANSION SYSTEM 

Make sweet sounds on the 
Commodore 64 and the 128, with 
Stephen Applebaum .... 

IEEE INTERFACE 

. or plug the machine into 
Commodore's big, old disk drives, 
with Barry Miles. 



126 



130 



HM SYSTEMS' MINSTREL 4 

Peter Jackson looks at a multi- 
processor, multi-user system with 
STOP and CP/M in its lineage. 

business graphics 

Harvard Presentation Graphics and 
Perspective get the visual once- 
over on the IBM PC. 

MODULA^T 

A fashionable language on a 
fashionable machine — Gareth 
Jefferson gives the expert view. 



RIGHT AND WRONG 

The Al series continues, as David 
Levy explains what distinguishes 
winning from losing. 



116 



122 



Q&A . , 

Kathy Lang looks into a natural 
language database that moulds 
it self to your wav of working. 

business filevision 

The visual database for the Mac 
has had a power-user upgrade — 
Mick O'Neil checks it out. 



142 



148 



NEWWORD 2/3 

Owen Linderholm looks at a 
powerful new version of the 
WordStar clone on the IBM PC, and 
examines its little brother on the 
Amstrad PCW8256. 



164 



FEATURES 



134 





152 



SELLING YOURSELF 

Thought of selling a program 
vou've written? This is what the 
publishers want, and how you can 
sell to them. 

BATCH MAGIC 

The batch file in MS-DOS can be 
the home of a lot of powerful 
technigues — find out how to use 
them here, 



158 



168 



BUILDING STRUCTURES 

In the cover feature, Mike James 
opens an important new series on 
the importance of data design in 

programming. — 

444055 



JULY 1986 PCW 3 






CONTENTS 



Vol 9 No 10 October 1986 



Cover photograph by Philip Gatward 
Cover story begins on page 128 



REGULARS 



NEWSPRINT 

Guy Kewney did not design the 
Amstrad PC, but he did make some 
helpful suggestions. 

YANKEE DOODLES 

Among David Ahl's US news items 
this month are the 'Software 
Factory' concept and the latest IBM 
price cuts. 

LETTERS 

More of the astrology debate, plus 
details of new user groups for TI99 
and Hitachi PC owners. 




I isr?. 

BANKS' STATEMENT 



Martin Banks worries about the 
amount of trust we place in the 
hands of computers. - 

SUBSCRIPTIONS 

The only surefire way to get your 
monthly shot of PCW. 

SUBSET 

David Barrow presents block move 
routines for the 8086 and the 6502. 



108 



118 



BIBLIOFILE 204 

David Taylor looks at a Macintosh 
Logo primer before getting down 
to some serious management 
business. 





COMPUTER ANSWERS 

If you're struggling with a 
computer problem, don't keep it to 
yourself — make Simon Goodwin 
struggle too! 


206 




SCREENPLAY 

We've always thought that the 
Commodore Amiga was the 
ultimate games machine, and 
Stephen Applebaum confirms it. 


208 




NETWORKS 

Peter Tootill gives details of a new 
voluntary association for sysops, 
and takes a dip into Microlink's 
capabilities. 


212 


126 


PROGRAM FILE 

The best programs for your 
machines presented by Owen 
Linderholm. 


216 




PROGRAM OF THE MONTH 

Database problems? Let 'Snoopy' 
sort them out. 


218 


192 






END ZONE 

Maths, club news and diary events. 


247 


202 


ADVERTISERS' INDEX 


287 




CHIPCHAT 


288 
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BENCHTESTS & REVIEWS 



AMSTRAD PCI 51 2 128 

With absolutely no attempt to curb 
his enthusiasm, Guy Kewney goes 
wild over the latest machine from 
Amstrad — a go-faster PC clone 
which includes monitor, keyboard 
and bundled software for £399. 

Too good to be true? See for 

yourself. 

SORD M680 UX 144 

The price of Unix is coming down 
all the time. Peter Jackson looks at 
a new entry-level, multi-user 
machine from Sord. 




SONY SMC-210 152 

The best-dressed PC clone for 
miles around, but what can you do 
with it? Peter Jackson examines 
this new business machine from 
the classy consumer electronics 
company, Sony. 



A LA CARTE 156 

More than a database, A La Carte 
is also a DOS windowing system 
and comes complete with word 
processor and desk accessories. 

Kathy Lang reviews this new 
British package. 




COMMODORE AMIGA 160 

& SIDECAR 

One year after its launch, and the 
Commodore Amiga is finally 
reaching these shores. Nick Walker 
takes a second look at this 
revolutionary machine and its 
latest peripheral — the IBM- 
compatible Sidecar. 

TURBO PROLOG 188 

First it was Pascal; now it's the 

turn of Prolog to be given the 

'Turbo' treatment by Borland 

International. Mike Liardet reports 

on this new and affordable 

gateway to Al. 



FEATURES 



IT'S ALL IN THE MIND 138 

Lie detector, relaxometer or mind 
joystick? The choice is yours, after 
you've built this mind-controlled 
BBC input device, designed by Jeff 
Baines. 




NEW TRICKS FOR OLD MICE 168 

Dick Pountain explains how to 
program the Microsoft Mouse for 
integration into your favourite 
applications. 



RIGHTING WRONGS 

Mike James points out the pitfalls 
of debugging, and describes a 
methodological approach involving 
exception handling and flag 
control. 


174 


IN THE NICK OF TIME 

PCW has devised a new set of 
Benchmarks to test any machine in 
any programming language. Nick 
Walker introduces them. 


180 


TRUTH TESTS 

The Al series continues as David 
Levy describes the theory behind 
proving theorems correct. 


182 


CPL PRIMER 

Behind all commercial online 
services, there's a powerful 
computer just waiting to be 
exploited. Robert Schifreen shows 
you how to get at the innards of 
Telecom Gold and similar systems. 


194 
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CONTENTS 




Vol 9 No 11 November 1986 



Cover photograph by Philip Gatward 
Cover story begins on page 128 



REGULARS 



NEWSPRINT 107 

Guy Kewney's regular look at the 

real stories behind the news. 

YANKEE DOODLES 118 

Can a software house limit its 

liability when a bug causes 

thousands of pounds worth of 

damage? David Ahl reports on an 

important test case from the 

States. 

LETTERS 123 

Communications and Alan Sugar 
form the butt of readers' problems 
this month. 




BANKS' STATEMENT 126 

Martin Banks believes that the 
micro market can't stand more 
than one major manufacturer at 
any one time. Is this a case of IBM 
forever? 

SUBSCRIPTIONS 192 

Make sure of your copy of PCW — 
order through our subscription 
service. 



COMPUTER ANSWERS 

Simon Goodwin clarifies the 
difference between CP/M and CP/M 
Plus. 


202 


SUBSET 

David Barrow presents low-level 
assembler routines to create a Z80 
computer diary. 


204 


SCREENPLAY 

Stephen Applebaum charters a 
spaceship to follow Halley's Comet, 
tracks the movement of Russian 
spies, and saves the world from 
falling nuclear asteroids — all 
without leaving the comfort of his 
armchair. 


208 


BIBLIOFILE 

David Taylor peruses another crop 
of books. 


212 


NETWORKS 

ProComm is one of the best 
comms packages we've seen for a 
long time — and it costs nothing to 
try it out. Peter Tootill takes it 
online. 


214 


PROGRAM FILE 

A broad selection of type-in 
programs for the Amstrad CPC, 
BBC Model B, Apricot F10, 
Commodore 64 and Spectrum, 
presented by Owen Linderholm. 


219 


PROGRAM OF THE MONTH 

Amstrad ProgDoc will take a 
finished Basic program and make it 
run twice as fast. 


221 


END ZONE 

All the regulars. 


248 


ADVERTISERS' INDEX 

Who's where in this issue. 



CHIPCHAT 

When is an exclusive not an 
exclusive? 
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BENCHTESTS & REVIEWS 



APPLE IIGS 128 

While other machines rise and fall, 

Apple II sales continue at a steady 
pace. Now, Apple II owners can 
upgrade to a machine with a 16-bit 
processor, high-resolution colour 
graphics and powerful sound 
capabilities. Dick Pountain reports 
on the new Apple II compatible. 




COMPAQ DESKPRO 386 138 

The first machine to reach the PCW 
office which contains Intel's 80386 
processor. With a true 16MHz 
32-bit processor and up to 
14Mbytes of RAM, this is the 
fastest PC-compatible we've seen. 

Peter Jackson is unleashed onto all 
this computing power. 



PFS: FIRST CHOICE 

The trend towards budget-priced 
IBM PC software is creating some 
interesting products. John 
Donaldson assesses a new 
integrated package from pfs that 
really is easy to use. 


146 


SMALLTALK V 

Carl Phillips explains the 
philosophy behind object- 
orientated programming, and takes 
a look at a new £99 version of 
Smalltalk V for the IBM. 


168 


ZORLAND C 

If you thought Borland software 
was cheap, Zorland C is less than 
half the price. Mike Liardet finds it 
a worthy competitor for compilers 
10 times the price. 


186 


NEWSROOM V FLEET 
STREET EDITOR 

Desktop publishing is possibly the 
most fashionable thing you can do 
with your PC at the moment. Nick 
Walker takes a look at two low- 
price page layout packages for the 
IBM PC. 


190 


TAS PLUS 

On paper, TAS Plus has the 
specification to make it a dBase 
basher, yet it costs a fifth of the 
price. Our database expert Kathy 
Lang puts it through its paces. 


196 



FEATURES 



A GRAND DESIGN 152 

The IBM PC was never designed to 
be a CAD/CAM machine, but that 
hasn't stopped design applications 
being developed. Garry Bulmer 
and Simon Ritchie describe how to 
turn an IBM PC and TurboCAD into 
a professional CAD set-up. 




ENGLISH FOR BEGINNERS 160 

Owen Linderholm explains the 
problems of programming 
computers to understand English 
text, and looks at some of the 
methods currently in use. 
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WHAT A SHOW! 

Full details of who did what at the 
biggest and best show of them all 
— the PCW Show. 


172 


THE MISSING LINK 

Recursion is one of the more 
difficult programming concepts to 
grasp. Mike James tries a new 
approach to explaining it, and 
outlines the potential of this 
powerful programming technique. 


176 


TRANSLATION COURSE 

David Levy continues his Artificial 
Intelligence series with a look at 
the state-of-the-art in foreign 
language translation. 


182 
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Vol 10 No 3 March 1987 



Cover photography by Tony Hutchings 
Cover story begins on page 96 

Heidi the chimp supplied by Intellectual Animals 



BENCHTESTS & REVIEWS 



CAMBRIDGE COMPUTER Z88 96 

It weighs two pounds, has an 80- 
column display, 32k of RAM and 
runs for 20 hours on standard 
batteries. But will the enticing 
specification of Sir Clive Sinclair's 
new business lapheld get him on 
the road again? Guy Kewney casts 
a critical eye over the machine. 

BRICKLIN'S DEMO 102 

Imagine being able to design the 
appearance of a program without 
needing to know anything about 
how to write it. Demo allows you 
to prototype a program or create 
rolling demos of existing ones. 

David Tebbutt gives it a test drive. 

ZENITH Z-181 VS IBM PC 112 

CONVERTIBLE 

The performance of Zenith's Z-181 
lapheld makes Peter Jackson 
wonder what chance IBM has with 
its Convertible. A comparative 
Benchtest that shows how far 
portable technology has advanced. 





PC LINSCAN 128 

To date, scanners have been an 
expensive but necessary way of 
importing graphics into computers. 

Robert Schifreen looks at an 
alternative which clips onto an 
existing plotter and digitises 
images into Gem on the Amstrad 
PC. 

24-PIN PRINTERS 136 

Want to make a better impact with 

your printouts? Robert Schifreen 

looks at four of the most 

interesting higher-quality printers 

and checks out their print quality 

and speeds. 

PROTEXT 146 

Although the Amstrad PCW8256 
comes with its own word- 
processing software, many users 
find it limiting and difficult to use. 

Diane Haymer discovers the 
advantages of using Arnor's 
Protext. 

TAKE 5 & BOOKWORKER 150 

Many new users of low-cost PCs 

will have bought them to run their 

company accounts. David Woolls 

looks at two similarly priced but 

very different budget-priced 

integrated systems. 
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FEATURES 



INSIDE GEM 106 

What makes this user-friendly front 
end tick? Nick Walker peers under 
the hood and reveals how you can 
make it work for you. 

RACE AGAINST TIME 120 

Look carefully around the pits of a 

Formula 1 Grand Prix team and 

you'll probably see engineers with 

lapheld computers, desktop 

machines in the vans and even 

micros strapped to the cars. Darrell 

Dixon describes how even home 

computers are helping to give 

racing drivers that extra 

competitive edge. 

AS YOU LIKE IT 130 

With the current boom in desktop 
publishing, standardising the way 
computers talk to printers is 
becoming increasingly important. 

Kathy and Terry Lang discuss the 
advantages and workings of a 
standard page description 
language. 




MYSTERY & SUSPENSE 158 

Mike Liardet continues PCW's 
painless guide to programming in 
Prolog. This month he shows you 
how to solve a murder and 
explains how Prolog executes a 
program. 



REGULARS 



NEWSPRINT 

New Amigas from Commodore, an 
Amstrad-bashing PC clone from 
Atari and, at last, a decent 
operating system for 80386-based 
machines. All this, plus an 
exclusive report from the 
Consumer Electronics Show in Las 
Vegas. 


70 


WEST COAST CONNECTION 

Tim Bajarin reports on the success 
of the Apple Macintosh in his news 
from across the water 


85 


LETTERS 

This month, readers take PC-SIG 
libraries to task. 


90 


BANKS' STATEMENT 

In years to come, we'll be able to 
connect Our computers directly into 
the phone system thanks to the 
wonders of digital exchanges. 
Martin Banks dials his imagination 
into the consequences. 


94 


BIBLIOFILE 

Books on making micros manage 
your money come under the 
spotlight of our reviewers. 


164 


MAILBOX 

Prestel's dominance of the UK 
viewdata market is shortly to be 
challenged by a new system called 
Epnitex. Peter Tootill reports. 


166 



SCREENPLAY 

Stephen Applebaum reviews the 
first 'adults only' adventure game 
from Infocom. 


168 


COMPUTER ANSWERS 

Simon Goodwin helps unravel 
some knotty computer problems. 


172 


SUBSET 

David Barrow presents a pot-pourri 
of assembler routines. 


174 


PROGRAM FILE 

Owen Linderholm's selection 
includes offerings for the Amstrad 
CPC, the IBM PC and the 
NewBrain. 


178 


PROGRAM OF THE MONTH 

A BBC program that recreates life 
in one dimension. 


183 


END ZONE 

Indulge in mental gymnastics, look 
for a bargain computer and find 
out what's happening among the 
computer clubs. 


208 


ADVERTISERS' INDEX 

Where to find the people who've 
got what you want. 


CHIP CHAT 

Who offered to sell us a computer 
rather than let us review it? And 
which church is turning people on 
to PCs rather than God? 
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Cover illustration by Tony Lodge 
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BENCHTESTS & REVIEWS 



MAC II & MAC SE 

At last Apple has released its first 
open-architecture Macs. Robin 
Webster lifts off their covers to 
reveal machines with expandability 
and colour, too. Co-processors, 
graphics boards and extra memory 
will now turn the Mac into 
whatever kind of machine you 
want. 



AMIGA 2000 108 

For people who want the graphics 
and sound capabilities of an Amiga 
while retaining the safety of PC 
compatibility, Commodore now 
has the answer. Julian Rosen and 
Nick Walker explain how you can 
now have the best of both worlds. 




HUSKY HAWK 118 

Husky's latest handful is a small 
lapheld for people who want to run 
big CP/M progams. Nick Walker 
sizes up the potential specialist 



96 markets for a machine with 
expandability, portability and 
rugged ancestors serving the 
military. 



GEOS UTILITIES 122 

Berkeley Software has delivered a 
fresh set of packages to give 
Commodore's 64 a friendly icons & 
windowing environment. Tony 
Hetherington puts Writer's 
Workshop, Fontpack 1, geoDex and 
the new Geos desktop through 
their paces. 



ORATOR 128 

Dick Pountain gets hooked on Lion 
Systems' PC card that combines 
the functions of a 2400-baud 
modem, a telephone-answering 
machine and a background 
communications manager, yet 
costs no more than a modem. 

If you ever wanted a private 

voice and data bank, this could 

be for you. 



LOTUS MANUSCRIPT 132 

More than a word processor but 
less than a desktop publishing 
package. Robert Schifreen tests the 
capabilities of a package aimed at 
those with long or technical 
documents who want to be able to 
preview what they've done 
onscreen before they hit the Print 
button. 



CRYSTAL & VP-EXPERT 142 

Owen Linderholm went looking for 
a real expert system but found two 
products that went half-way 
instead. In the process he managed 
to teach them how to make a fair 
showing at bidding contract bridge. 
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FEATURES 



READER SURVEY 1987 89 

Tell us what you think of PCW and 
win one of six valuable prizes. 

LARGER THAN LIFE 138 

In need of some practice before 
you feel ready to run your own 
business? Marcus Jeffery explores 
the world of business simulations 
on microcomputers where you can 
play at being a tycoon without 
risking a penny of your own 
money. And for those with real 
ambition, he even found 
opportunities for you to run the 
country's economy. 



CLOCK THIS! 148 

What kind of memory doesn't 
forget when you switch off your 
AT-compatible? Robert Schifreen 
explains what CMOS RAM does 
and how you can turn it to your 
own advantage by using parts of 
the clock chip that other programs 
don't reach. 

BALANCING THE SCALES 152 

In the third part of PCWs guide to 
easy Prolog programming, 

Mike Liardet shows you how to 
find an errant billiard ball with the 
minimum number of weighings. 



REGULARS 



NEWSPRINT 70 

When will Borland deliver its Basic 
and C compilers and its 
chameleon-like word processor. 

Sprint? Has Apricot got it right at 
last with its 386 machine? Will 
Research Machines break into the 
big business with its new 286 and 
386 machines? Plus a batch of new 
products to make your computing 
more comfortable. 

WEST COAST CONNECTION 85 

Tim Bajarin looks at the progress 
of low-cost PCs, the shrinking size 
of computer hardware, and a micro 
magazine on disk. 

LETTERS 90 

PC-Write fans stand up for their 
word processor and PCW ' s 
intervention gets a reader his 
computer parts. 




Martin Banks wonder how software 
companies get away with shipping 
products that plainly don't work 
properly. 



BIBLIOFILE 

If creating business graphics fills 
you with fear, one of the primers 
reviewed here could put you on 
the road to better presentations. 


162 


SUBSET 

A collection of machine code 
methods selected by 
David Barrow. 


164 


SCREENPLAY 

Stephen Applebaum dons 
deerstalker and pipe and plays 
221b Baker Street, as well as Portal 
and Dragon's Lair Part Two. 


168 


COMPUTER ANSWERS 

A printer interface that loses bits, 
how to turn a computer monitor 
into a TV, and swapping Basic 
programs between machines are 
among Simon Goodwin's puzzles 
this month. 


172 


MAILBOX 

Transferring a file across the miles 
with not a byte out of place 
requires some special steps, 
explains Peter Tootill. 


174 


PROGRAM FILE 

Program of the Month lets you do 
simple page make-up on an 
Amstrad CPC machine. 


178 


END ZONE 

PCW ' s very own version of 
Exchange & Mart, plus club news 
and numeric novelties. 


208 


ADVERTISERS' INDEX 

If you're buying, here's where to 
find those selling. 


CHIPCHAT 

Another month when you'd think 
this was the comedy rather than 
the computer business we were in. 
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BENCHTESTS & REVIEWS 



RM NIMBUS VX386 96 

Research Machines' new Intel 386 
machine is powerful, well-designed 
and British built. Owen Linderholm 
gives it the full Benchtest treatment 
and speculates on a future 
operating system that will unleash 
its full potential. 



MIGENT MODEM 116 

Take the lid off most modems and 
you'll wonder why the box has to 
be so big. Now Migent has broken 
the mould with a low-cost, pocket- 
size, battery powered, Hayes- 
compatible modem. Derek Cohen 
tests it out. 




COMPAQ PORTABLE III 104 

The combination of fast processor 
and fast hard disk make this 
portable AT compatible quicker 
than the majority of desktop 
computers.' Nick Walker takes a 
look at the smallest Compaq yet 
for the power user on the move. 

IBM PCs FOR THE NINETIES 110 

IBM's new 8086 and 80286 PCs are 
the most significant 
announcements to come from Big 
Blue since the original PC. Nick 
Walker and Derek Cohen try to 
comprehend the consequences. 



TURBO BASIC 

A compiled Basic from Borland is 
bound to be good news, but this is 
one product that has a similarly 
priced competitor from Microsoft. 
Robert Schifreen compares the two 
in this battle of the Basics. 


118 


MICROTEXT ADAPTOR 

Teletext televisions and adaptors 
have always been expensive, but 
by using a computer to generate 
the display, a lot of the expense 
can be cut. Tony Hetherington 
transforms his Commodore 64 and 
video recorder into a teletext 
receiver. 


124 


IN CONTROL! 

Project management has so far 
been too expensive to appeal to 
users of the current swell of 
budget-priced software. David 
Tebbutt examines the first IBM PC 
package to break this tradition — 
In Control! from Abtex. 


128 


MICROSOFT WORD 3.0 

Microsoft has recently transferred 
the immensely powerful Word 3.0 
word processor from the IBM to 
the Apple Macintosh. Mick O'Neil 
discovers that it's both easy to use 
and packed with facilities. 


140 


SILK 

Mike Liardet takes an in-depth look 
at a spreadsheet that is aimed 
squarely at existing or potential 
Lotus 1-2-3 users. 


150 
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FEATURES 



CAUGHT IN THE NET 134 

What's the difference between 
multi-user machines and networks? 

Peter Malcolm gives a detailed 
explanation of the benefits and 
pitfalls of both approaches. 

PUTTING ON THE STYLE 144 

Jonathan Green speculates on the 
evolution of writing-style analysis 
programs and concludes that, at 
least for a professional dictionary 
compiler, they have some way to 

9 °: 

NEW TUNE, OLD FIDDLE 160 

Peter Harrison explains how to 
harness the power of a word 
processor in order to create 
flowcharts and structure diagrams 
easily. 




BRANCHING OUT 166 

Mike Liardet examines some of the 
more powerful Prolog concepts 
and presents the basic outline of a 
natural-language parser. 



REGULARS 



NEWSPRINT 70 

Guy Kewney's view on the new 
standards from IBM, and other 
events and personalities in the 
micro business. 

WEST COAST CONNECTION 85 

More on the impact of IBM from 

our US correspondent Tim Bajarin, 

and how Kermit of The Muppets 

fame is teaching small children 

how to program. 

LETTERS 91 

Locomotive Software tells us 
what's wrong with our Protext 
review. 




BANKS' STATEMENT 

While IBM is developing its PC to 
give the power of a mini, Digital 
Equipment is busy encompassing 
the power of a Vax in a micro. 
Martin Banks speculates on this 
newly emerging IBM rival. 



SCREENPLAY 

For those who don't spend all their 
time consolidating spreadsheets, 
how about turning your hand to 
robotic cooking, gangster slaying 
or a sedate round of golf. 


154 


BIBLIOFILE 

More from the PCW bookshelf. 
Our bookworms get to grips with 
introductory guides to 
programming languages and 
processors. 


158 


COMPUTER ANSWERS 

Your queries and questions 
answered by Simon Goodwin. 


164 


MAILBOX 

Peter Tootill persuades you of the 
advantages of bulletin boards, and 
gives details of BBS software. 


174 


SUBSET 

David Barrow's latest machine 
code cornucopia features a 
comprehensive Z80 disassembler. 


176 


PROGRAM FILE 

Owen Linderholm describes the 
rudiments and effects of hashing, 
and Amstrad CPC owners can add 
inline assembler routines to their 
Basic programs with Stephen 
Devine's Program of the Month. 


180 


END ZONE 

Chess, mathematics and much, 
much more. 


210 


ADVERTISERS' INDEX 

Who sells what in PCW, and where 
to find it. 



CHIPCHAT 

PCkYS tongue-in-cheek look at the 
industry. 
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BENCHTESTS & REVIEWS 



TAN DON PAC286 

Tandon's new AT clone is designed 
so that you can carry your desktop 
computer with you wherever you 
go. No — it's not another laptop, 
but a machine with cheap, 
removable hard disks. Guy Kewney 
Benchtests this innovatory new 
machine. 

IBM MODEL 30 104 

The baby of the new IBM Personal 
System range is well-built, very 
fast, offers excellent graphics and 
uses 3V2in floppy disks — an 
impressive PC replacement at an 
inflated IBM price. Nick Walker and 
Derek Cohen take a closer look. 




HERCULES INCOLOR CARD 110 

How would you like 256 colours, 
fast graphics, and colour 'Hercules' 
graphics using your existing EGA 
monitor? 'Go-it-alone' video card 
manufacturer Hercules has done it 
again with its excellent new 
InColor card. Dick Pountain liked it 
so much, he bought the review 
model. 



96 BLUE CHIP PC 124 

Amstrad's recent launch into the 
US made very little impact on the 
already well-established cheap- 
clone market. Now Blue Chip, 

America's most successful clone 
manufacturer, is heading for the 
UK. Peter Jackson assesses the 
impact of this quality 'Amstrad 
basher'. 

DELUXE PAINT II 134 

Deluxe Paint for the Commodore 
Amiga was widely regarded as the 
best painting package for any 
micro, but Deluxe Paint II adds a 
great deal more to an already 
impressive specification. Stephen 
Applebaum was overwhelmed by 
its features. 

READY, SET, GO! 3 140 

After taking a battering from Aldus' 
Pagemaker, Ready, Set Go! has re- 
appeared to fight again, with the 
considerably enhanced version 3. 

John Donaldson fires up his 
Macintosh and finds it a worthy 
competitor. 

NORTON UTILITIES 150 

The latest version of Norton 
Utilities offers even more insurance 
for those prone to deleting files, 
directories and even formatted 
disks. Robert Schifreen discovers 
one alarming feature of this 
otherwise indispensable package. 

FIRST WORD PLUS 154 

Roger Howorth takes a look at First 
Word Plus, the first word processor 
to successfully make the transition 
from Atari ST GEM to Amstrad PC 
GEM. After using both versions, he 
finds it one of the few programs 
that wouldn't look out of place on 
an Apple Macintosh. 
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COLOUR BY NUMBERS 114 

While most micro owners have a 
colour display, very few have any 
form of coloured output despite 
the advent of painting packages 
and colour desktop publishing. 

Robert Schifreen describes the 

technology behind colour printers 

and looks forward to the day we 

can all afford one. 

WORKING TO RULE 130 

You don't need to buy a special 
package to implement an expert 
system. Jack Weber shows how a 
more powerful spreadsheet can be 
used to create a rule-inducing 
expert system. 

LOUD AND CLEAR 144 

Soon we'll be able to talk to our 
computers and have them talk back 
to us. Nick Hampshire explains the 
techniques and reels in horror at 
the computing power needed. 




A KIND OF MAGIC 158 

Mike James presents a collection 
of algorithms that defy intuitive 
thinking but will, nevertheless, 
improve the performance of your 
programs. 



REGULARS 



NEWSPRINT 

Guy Kewney uncovers a 
Transputer-based machine from 
Atari, the remains of Bristol Micro 
Traders, law-suits from Lotus, and 
more besides. 

WEST COAST CONNECTION 86 

The race to produce Personal 
System clones, and the promising 
future for Microsoft Windows, are 
among the news from Tim Bajarin. 



LETTERS 90 

Expert systems come under 
scrutiny this month. 




BANKS' STATEMENT 

Martin Banks questions the 
motives of those designing 
computer-based systems for the 
disabled, and ponders the future of 
such products. 



COMPUTER ANSWERS 

Our experts puzzle over foreign- 
character generation on a PC, Atari 
printer problems, and stubborn 
sub-directories. 


166 


SCREENPLAY 

Home computers lose out once 
again to more serious machines in 
Stephen Applebaum's hand-picked 
selection of the best games. 


168 


BIBLIOFILE 

A critical look at IBM, and a 
collection of networking books, are 
reviewed this month. 


172 


MAILBOX 

Peter Tootill examines the 
techniques and pitfalls of using 
bulletin boards as a cheap source 
of public domain software. 


174 


SUBSET 

String input, character rotation and 
problems with linkage are covered 
by David Barrow. 


176 


PROGRAM FILE 

Binary-tree techniques lead off a 
collection of useful programs and 
utilities for the QL, the BBC, MS- 
DOS, the Macintosh, the Amstrad 
CPC and the Lynx. 


178 


END ZONE 

All the regulars. 


208 



CHIPCHAT 

Prize winners in our reader survey, 
plus further snippets from life in 
the PCW office. 
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BENCHTESTS & REVIEWS 



ATARI DESKTOP PUBLISHING 

The new Mega ST4 and laser- 
printer from Atari look set to 
drastically reduce the cost of 
desktop publishing. Nick Walker 
takes a look at the hardware while 
Owen Linderholm tests the two 
leading packages to complement 
this system: Fleet Street Publisher 
from Mirrorsoft and Publishing 
Partner from SoftLogik. 

HP-28C CALCULATOR 108 

For engineers, scientists and 
mathematicians, this 
programmable calculator puts a lot 
of PCs to shame. Nick Walker 
discovers the power behind 
Plewlett-Packard's new PIP-28C. 




DELL 286 12 112 



The very successful US mail-order 
company PC's Limited is coming to 
the UK. Under the name Dell 
Computers it will be offering high- 
quality PC/AT-compatibles at very 
competitive prices. Robert 
Schifreen takes delivery of the first 
UK model. 



96 INTEL INBOARD 386/AT 120 

Can't wait for the price of 386 
machines to drop? There's an 
alternative — plug an expansion 
card into your existing machine. 

Peter Jackson drives his PC/AT to 
new heights with Intel's own 
Inboard expansion card, with 
Orchid's Jet 386 also getting a 
quick spin. 

GRAPHICWORKS 130 

Computer artist Ian McKinnell uses 
a Macintosh every day for his 
work. We gave him the new 
improved Graphicworks from 
Mindscape and it soon became a 
part of his palette of Mac art 
applications. 

AMX DESKTOP 140 

Amstrad calls it a word processor, 
but as many people know the PCW 
8256/8512 machines are also 
powerful CP/M computers. Now 
AMS has given the Joyces a 'Mac'- 
like graphical front-end complete 
with windows, icons and pull-down 
menus. Robert Schifreen was 
pleasantly surprised with its 
quality. 

TURBO PROLOG TOOLBOX 150 

Borland's Turbo Prolog gave PC- 
compatibles an Al programming 
language at a bargain price. Mike 
Liardet tests the official Borland 
toolkit for this package which was 
designed to remove the drudgery 
out of producing professional- 
looking applications. 

WORDSTAR 4 158 

Owen Linderholm reviews the 
latest version of that legendary 
word processor, WordStar. He 
finds it a desirable upgrade but 
doubts its ability to attract new 
users. 
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A CRAY FOR EVERY DESKTOP 124 

The day of the desktop VAX has 

arrived. Nick Hampshire ponders 

the possibilities of very high- 

powered microcomputers and 

describes the obstacles to 

producing a desktop Cray. 

IMPORTANCE OF STYLE 134 

Micro programmers have tended to 



take little heed of their big brothers 
on mainframes, but there is a lot to 
learn from them. One such 
example is the use of structure 
diagrams. Mark Burgess describes 
the benefits of this programming 
methodology. 

SIXTH SENSE 144 

Braille mice, text-to-speech 
synthesisers, voice recognition. 

Martin Banks takes a close look at 

the problems involved in 

producing computer products for 

the handicapped. 

CP/M MAKES PROGRESS 154 

There's still lots of life left in CP/M 
computers, proves Mike James, as 
he takes a close look at CP/M Plus 
and makes it perform tricks that 
MS-DOS owners would find 
difficult. 



REGULARS 



NEWSPRINT 

Will Atari buy Inmos or just put 
Transputers in its next products? 

Guy Kewney reveals Jack Tramiel's 
latest machinations, as well as 
unveiling another month's worth of 
new products and noteworthy 
events. 

WEST COAST CONNECTION 85 

Can Commodore survive Atari's 
aggressive marketing tactics? And 
why are our American cousins 
snapping up dedicated games 
consoles? Tim Bajarin shares his 
inside knowledge. 

LETTERS 91 

Support for Jonathan Green's 
criticism of computerised style- 
checkers; and Acorn straightens 
the record on its independence 
from Olivetti. 




BANKS' STATEMENT 

Martin Banks tries to peer out of 



70 the cloud of dust produced by the 
IBM launch of the Personal 
System/2 and concludes it will be a 
long time before the dust settles. 



COMPUTER ANSWERS 

How do you include GEM graphics 
in text files; do laser printers have 
to leave a bad taste in your mouth; 
how do you switch display modes 
on Atari STs? Our experts have the 
answers. 


166 


BIBLIOFILE 

What lurks inside Dirk Gently's 
holistic Detective Agency? Douglas 
Adams' new novel is reviewed, 
alongside the latest in coffee-table 
computing. 


172 


MAILBOX 

Peter Tootill surveys the latest in 
high-speed modems, and discusses 
the pleasures and problems of 
communicating through the 
Mercury network. 


174 


PROGRAM FILE 

Owen Linderholm explains how to 
add and subtract numbers of any 
size, while readers' programs make 
hexagonal worms with a Mac; play 
Space Invaders on a Psion 
organiser; and produce coloured 
artwork on a BBC. 


179 


END ZONE 

Sell your old computer or join a 
new club, plus the usual gallery of 
specialist columns. 


208 


ADVERTISERS' INDEX 

Who sells what, and where. 


CHIPCHAT 



PCW Subscription Enquiries Stuart Cruickshank Subscription Rates UK £15, Overseas £33 Subscription and back issues address: 32-34 Broadwick 
Street, London W1A 2HG, tel: (01) 439 4242 Advertising address 32-34 Broadwick Street, London W1A 2HG, tel: (01) 927 9016 Editorial address 
32-34 Broadwick Street, London W1A 2HG, tel: (01) 439 4242. All departments Telex: 23918 VNUG — No material may be reproduced in whole or 
in part without written consent from the copyright holders © VNU Business Publications bv 1987. Typeset by Phase Communications, Pioneer 
House, 44/48 Clerkenwell Road, London EC1. Printed by Chase Web Offset, St Austell, Cornwall. Distributed by Comag Ltd, Tavistock Road, West 
Drayton, Middlesex, tel: (0895) 444055 



JULY 1987 PCW 3 





CONTENTS 




Vo! 10 No 8 August 1987 



Cover photography by Chris Bell 
Cover story begins on page 98 



BENCHTESTS & REVIEWS 



ACORN ARCHIMEDES 98 

Dick Pountain reviews the most 
exciting machine ever to come 
from Acorn — the Archimedes. 

Based on Acorn's RISC technology, 
the Archimedes is probably the 
fastest machine PCW has ever 



tested and yet it is compatible with 
the Model B and costs less than 
£1000. 




ATARI PC 106 

Atari's PC is the first cheap IBM- 
compatible that offers EGA 
(enhanced graphics) as standard. 

With Amstrad's recent 

announcement of an EGA version 

of the PCI 51 2, the competition 

should be fierce. Peter Jackson 

takes a closer look at this 

diminutive PC. 

PSION ORGANISER II 114 

The Psion Organiser is one of the 

few true pocket computers. Mike 

Gross-Niklaus takes a look at the 

latest, most powerful model, 

together with its new software, 

which makes the Organiser a 

pocketable desktop PC extension. 



SPECTRUM SAMPLERS 

Simon Goodwin looks at three 
sound add-ons which breathe new 
life into the Spectrum. 


120 


GEM DESKTOP PUBLISHER 

GEM Desktop Publisher makes 
desktop publishing affordable for 
PC-compatible users. David 
Tebbutt found it very capable. 


130 


WHAT'S BEST! 

What's Best! attaches itself to 
Lotus 1-2-3 and 'pops-up' 
whenever you have to find an 
optimal solution. Mike Liardet takes 
a look at this ingenious piece of 
software and its 'scenarios'. 


134 


MINDWRITE 

The demise of MacWrite as a 
bundled program with the Apple 
Macintosh has opened up the 
market for Mac word processors. 
Geof Wheelwright examines a 
heavyweight contender with 
outlining facilities, from Mindwork. 


138 


DBASE COMPILERS 

dBaselll+ lends itself to the 
creation of large,complex 
database systems but can be 
painfully slow in their execution. 
Kathy Lang looks at how three 
dBaselll+ compilers, Clipper, 
FoxBase and Quicksilver, address 
the problem. 


142 


CYBER STUDIO 

CAD 3D allows you to create and 
view three-dimensional models on 
an Atari ST; while its companion. 
Cybermate, lets you create 
animations from these models. 
Owen Linderholm reviews these 
impressive — and inexpensive — 
packages. 


152 
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Transputer add-ons are now 
available for the IBM PC, and give 
the machine more power than 
many mainframes provide. Dick 
Pountain explains the philosophy 
behind the transputer concept and 
speculates on potential uses for 
this immensely powerful chip. 



WHAT EVERY DESKTOP 146 

PUBLISHER SHOULD KNOW 

It's all very well unleashing the 
average micro user on a 
heavyweight desktop publishing 
package, but the results can be 
hideous. Henry Budgett presents a 
guide for anyone wanting to create 
documents on a desktop micro. 

158 

With OS/2, Microsoft hopes to lead 
the way with new operating 
systems and graphic windowing 
environments. But will they supply 
what we want? Robert Schifreen 
tries to clarify the position, and 
explains the options for PC/AT and 
PS/2 users. 



REGULARS 



NEWSPRINT 70 

Guy Kewney reveals the highlights 
of an unusually quiet summer, plus 
there's a report from Derek Cohen 
on the major American computer 
show, Comdex. 

WEST COAST CONNECTION 90 

Tim Bajarin describes a 
revolutionary new database for the 
Mac, Microsoft's venture into hand 
scanners, and the future of 
graphics standards. 

LETTERS 92 

Something to say to PCW? Share 
your experiences with other 
readers via our Letters pages. 




BANKS' STATEMENT 94 

Martin Banks takes a philosophical 
look at the evolution of that much 
endangered species, the home 
computer. 



COMPUTER ANSWERS 

Computer related problems, solved 
by the PCW experts. 


166 


SCREENPLAY 

Adventures dominate Stephen 
Applebaum's games column this 
month, with reviews of the long- 
awaited sequel to The Pawn, and 
Bureaucracy. 


168 


BIBLIOFILE 

A special look at computers in 
education. 


172 


MAILBOX 

Peter Tootill taps into the world of 
the major commercial US online 
systems and finds much more than 
any UK system can offer. He also 
advises on the cheapest way to 
access these systems. 


178 


SUBSET 

David Barrow presents go-faster 
routines for the 6502. 


180 


PROGRAM FILE 

Owen Linderholm presents 
routines to defeat the mathematical 
accuracy limitations of any micro, 
plus an excellent adventure 
creation system for the Amstrad. 


184 


END ZONE 

The UK's only complete list of 
bulletin board systems, plus 
Transaction File, Microchess, 
Numbers Count and User Groups. 


213 


ADVERTISERS' INDEX 

An array of pointers to our 
advertisers. 





CHIPCHAT 

Peculiar, perverse and pebrine 
happenings from the PCW office. 
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BENCHTESTS & REVIEWS 



PC LAPTOPS 

It is now possible to buy a PC- 
compatible laptop for not much 
more than the cost of a desktop 
machine. John Donaldson 
Benchtests three fully-configured 
laptops which cost less than £1000 
and offer true battery power — the 
Datavue Spark, the Toshiba T1000 
and the Sharp PC-4501A. 

AMSTRAD PCI 640 106 

Alan Sugar has upgraded the 
Amstrad PC — it now has 
enhanced graphics and 640k of 
RAM. Robert Schifreen looks at the 
improvements. 




CAMBRIDGE COMPUTER Z88 108 

It has taken four months to get 
here, but now Sir Clive Sinclair 
really is shipping his Z88 laptop. 

Robert Schifreen takes delivery of 
one of the first production 
machines, and finds it to be truly 
portable and very capable. 



KURZWEIL DISCOVER 

The new Kurzweil scanner isn't 
cheap but it is very smart. Using 
artificial intelligence techniques, it 
is capable of reading printed text 
regardless of size, font or format. 
David Tebbutt investigates this 
Ingenious piece of hardware. 


114 


C COMPILERS 

Borland's Turbo C is fast, easy to 
use and conforms to existing C 
standards, but the market is well- 
stocked with powerful competitors. 
Nick Walker compares Turbo C 
with Zorland C and Mix C. 


124 


OMNIS QUARTZ 

Five hundred programs are being 
developed for Microsoft Windows, 
but there is only one fully 
relational database among them — 
Omnis Quartz from Blyth Software. 
Derek Cohen and Nick Walker take 
a long, hard look at this friendly 
but powerful database. 


136 


DESQVIEW 

Owen Linderholm can now run 
multiple PC applications with true 
multi-tasking — and most within 
windows. No, he hasn't taken 
delivery of OS/2 or a new 386 
machine — all this is possible on a 
standard PC with the latest version 
of DESQview. 


142 


XPRESS 

The Apple Macintosh has always 
been a popular choice for desktop 
publishing and now, with Xpress, it 
offers an even more professional 
set-up, with unprecedented 
typographic control-over page 
layout. Graham Jones considers it 
to be a new standard. 


146 
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MEMORY MEDIA 118 

Optical disk technology is still in its 
infancy, but two forms of optical 
media, the CD-ROM and the 
WORM drive, are fast becoming 
popular means of high-capacity 
storage. Nick Hampshire explains. 



GRAPHIC ALGORITHMS 130 

Amassing a collection of graphics 
primitives is a time-consuming 
task, but they can be an invaluable 
programming tool. Mark Parlour 
presents a detailed collection of 
Turbo Pascal algorithms which 
could lead to some impressive 
graphic output. 

SILICON SURGERY 150 

Dr Andrew Herd charts the 
progress of computing technology 
in the doctor's surgery, from the 
great claims of early mainframe 
expert systems to the use of 
personal 'credit card' patient 
records. 




SHOWING OFF! 154 

The PCW Show is ten years old 
this year, and is bigger and better 
than ever. We present a preview of 
all the major exhibitors and give 
details of some of the many new 
products due to be launched. 



REGULARS 



NEWSPRINT 68 

Guy Kewney sifts through the 
latest news, and uncovers the truth 
behind the lack of IBM desktop 
publishing products and the 
Amstrad rumours. 

WEST COAST CONNECTION 85 

There's no doubt in the States 
about the IBM PS/2, which is 
selling in vast quantities. 

Tim Bajarin describes the latest 

happenings in the American 

computer industry. 

LETTERS 91 

There's scepticism about the 'free' 

IBM PC being given away with PC/ATs; 
and the famous Al researcher, 

Donald Michie, responds to a 

recent PCW article. 

BANKS' STATEMENT 94 

Martin Banks is disturbed by the 
poor quality of certain printed 
matter which has dropped through 
his letter-box, and tracks the 
problem down to the misguided 
use of desktop publishing packages. 

SCREENPLAY 168 

The deluge of Infocom adventures 
continues with the release of The 
Lurking Horror. Stephen 
Applebaum's sprite-battered screen 
swings into action. 



COMPUTER ANSWERS 

Steve Gold applies his mind to the 
computer-related problems of PCW 
readers. 


172 


BIBLIOFILE 

Operating systems come under the 
scrutiny of PCW s literary team. 


174 


MAILBOX 

Peter Tootill gives a guided tour of 
the Microlink online service, and 
reels in horror at the increase in 
Telecom Gold charges. 


178 


SUBSET 

David Barrow concentrates on 
short but powerful 'bit twiddles' for 
a variety of machines. 


180 


PROGRAM FILE 

Owen Linderholm selects the best 
from the many excellent readers' 
programs. The Program of the 
Month is a hard-disk file manager 
and program launcher for the IBM 
PC and compatibles. 


182 


END ZONE 

A full list of UK user groups can be 
found among the regulars. 


212 


ADVERTISERS' INDEX 

The quick way to find the 
advertisers you want. 


CHIP CHAT 

More humorous happenings. 
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ffrs..- 

id an almost paper-white screen. 

Dhn Donaldson finds much to 

raise but wonders if it sacaseot 
oo little, too late?' 



MISSION 386 & TULIP 386AT 104 

Nick Walker examines additions to 
the burgeoning 386 market from two 
companies new to the UK computer 
market. Mission, highly regarded for 
its hi-fi, plans to bring 386 power at a 
knock-down price while Tulip offers 
a very high-quality 386 machine to 
compete with the more expensive 
boxes. 

MAC UPGRADES 112 

Peter Jackson goes in search of the 
ultimate Macintosh and picks the 
best in memory expansion, 68020 
processor add-ons and large 
screens. 



GAMES CONSOLES 

Arcade-quality games needn'tco st *18 

the price of an Amiga or Atari ST with 
therevivalofthevideogames ln 
console. Stephen Applebaum lo 0 ^ s 
atthe technology behind the latest 
games console offerings from Atari 
Mattel and Sega and selects the best 
buy for Christmas. 



MATHCAD& EUREKA 

Borland's Eureka, the equation- 
solver, comes up against some 
tough competition from MathCAD, 
the equation-processor. Owen 
Linderholm gives both packages the 
computer equivalent of a maths 
exa m to see how well they f igu re. 



124 



PC DITTO im 

Want to run 1-2-3, dBase III +, 

PC-Outline or SideKick on your 
Atari 7 Owen Linderholm marvels at 
pc ditto, a software emulator that 
turns an ST into a PC-compatible 
and runs nearlyallthe 
IBM-compatible programs. 



AMIGA WORDPERFECT 150 

At last a major software house has 
taken the Amiga seriously. 

WordPerfect fan Robert Schifreen 
checked out whether his favourite 
word processor gained from the 
Amiga's friendly windowing 
environment while retaining the 
power of its IBM-based parent. 

POWERPOINT 156 

For a graphics-based machine the 
Apple Macintosh is surprisingly 
lacking in good presentation 
graphics packages. Power Point 
from Forethought looks set to 
change this and Mick O'Neil takes an 
in-depth look at how the icon 
environment can simplify those slide 
shows. m 
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INTERIOR DESIGN 130 

Creating a database with one of 
the vast number of application 
generators is not as easy as the 
manufacturers might have you 
believe. Nick Walker pinpoints the 
issues you need to face before 
designing your own database. 

aUttle LIGHT MUSIC 134 

Mike James describes how Psion 
Organisers are being used to 
control disco and stage lighting 
systems. Is this the most perverse 
use of the Organiser, or do you 
know better? 

A HACKERS' GUIDE TO 142 

DATA SECURITY 

Why spend a fortune on computer 
security consultants? Infamous 
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